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< where 2 is: -CO-. -CHpRg)-. -CCNORy)-; Is: H, C^-Cq alkyl. halogen, or - OR12: R2 and F% are: H. alkyl. halogen. 
^ nitro or -OR12, or Rg and R3 together are -CCRg) = CCRg)- C(Rio) = C(Rii)-; R4 and Rg are: H, alkyl, halogen, haloalkyl. 
0> -OR12, nitro, NR13R14; -COR12: CO2R12: -S02NRi3R,4;-S02R,2; SR12, cyano; -CONR13R14 0^R4ahdR5formaben- 
lO zene ring; Rg is: H, alkyl. CO2R12. -C(0)NRi3Ri4, naphthyl or phenyl; R7 is: H or alkyl; Rg. Rg, Rio and ^ are H. alkyf 
g halogen. OR12, nitro. cyano. NR13R14. -COR,2. COzRiz; - S02NR,3R,4: -SO2R12: SR12. -CONRiaR^; R12 is H, Ci- 
g Cs alkyl or phenyl: and R^s and R14 are H. alkyl or phenyl or R13 and R14 form a 5- or 6-memt}ered ring. These com- 
pounds are effective for the treatment of anxiety or depression. 

Q. 
IIJ 
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Description 
Reidofttie invention 

5 [0001 ] The present invention relates to thiiophene and k>6nzotiilopiiene derivative oonripounds. tiie sails, opb'cai iso- 
mers and polynnorplis tiiereof. Iiaving tlie geherai forniula (I) 
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(I) 

20 

and also relates to ttie corresporxling pharniaceutical compositions and tiie use tiiereof in tiie preparation of tiiese 
piiamnaceutical compositions for the treatment of neurological disorders and. in particular, for the treatment of anxiety 
and/or depression, as being antidepressants having a dual ^lvrty» S-HT^a antagonism and inhSxtion of serotonin 
reuptake. 

25 

Background of the Invention 

[0002] Drugs for tiie treatment of depression have been available for over 30 years. Both the first monoamine oxi- 
dase inhibitor (MAO inhibitor), iproniazide, and the first tricyclic antidepressant (TCA), im^amlne, were placed on the 
30 market at the end off the 50's. The second-generation antidepressants represent a considerable improvement on the 
traditional tricyclic antidepressants, or on the in^eversitrfe unspedf ic MAO inhibitors. In spite of this, they still offer side 
effects, and vi/hat is more important the latency time until the therapeutic effect appears is still too long for ttie treatment 
to be deemed optimal. 

[0003] The latest class of antidepressants placed on the market was tiie one comprising the selective serotonin 
35 reuptake inhilMtors. outstanding among which are fluoxetine (Lilly ES433720), paroxetine (Ferrosafi, ES422734) and 
sertraline (Pfizer, ES496443). The products of ttiis dass have a high degree of structural diversity in comparison with 
other types of serotonin reuptake inhibitors, such as may be the tricyclic arrtidepressarrts. In spite of their structural vari- 
ety, these compounds are highly selective for tiie serotonin receptor. In fact, their binding to <x and p adrenergic, 
dopaminergic, histamine and muscarine receptors is insignificant It is postulated that this could be due to a great struc- 
40 tural similarity to the pliarmacophore. which is responsible for tiieir specificity, and relative affinity to the corresponding 
serotonin receptor. 

[0004] Among the most frequent adverse effects of the serotonin reuptake inhit^itors are those related with gastroin- 
testinal disorders- The majority of them also cause inhibition of the hepatic metatxjiism of other drugs witii the corre- 
sponding pharmaco<lynamic interactions and have a retarded onset of their antidepressant action. 
45 [0005] Witii this background In mind, tiiere arises the need to continue investigating so as to create a tiiird genera- 
tion of antidepressants. The four points tiiat an antidepressant must fulfil to be considered as a member of tiie third gen- 
eration are: 

1 . Faster action 
so 2. Broader effk;acy 

3. L^ss side effects 

4. Safer in case of overdose 

[0006] The first of these four points is tiie one offering the greatest challenge in antid^essant research, since the 
55 harm that it represents for a depressbn patient that the drug does not start to show its effects until tiie elapse of several 
weeks after tiie start of the treatinent is obvtous. 

[0007] The reason why tiie ailment takes time to remit after treatment witii monoamine reuptake lnhil3itor8, appears 
to be due to a process of desensitisation of tiie presynaptic 5HTt a receptors, which means that tiie serotoninergk: tone 
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is reduced until this desensitisation has occurred. 

[0008] It may be gathered from all the above that an antidepressant treatment which, further to inhibiting the sero- 
tonin reuptake, were to involve a blocking of the S-HT^^ somatodentritic autoreceptors would increase the antidepres* 
sant effectiveness, on allowing the serotonin concerrtration in the serotoninergic terminations to rise from the very 
onset In this sense, there has been proposed the simultaneous administration of serotonin reuptake inhibitors with 
selective 5-HTia receptor antagonists, such as pindolol (Artigas F. et a!.. Arch. Gen. Psychiatry, 51, 248-251 (1994); 
Blier R et al.. J; Clin. Pharmacol. 15. 217-222 (1995)) to facilitate the quickest possil5le onset of the antidepressant 
effect. This theory has led the researchers suggest that the addition of products blocking the 5-HT^a ^YP^ autoreceptors 
may prevent the onset of this negative feedback system and potentiate the effect of the serotonin reuptake inhibitors. 
[0009] One Lilly patent (EP 0 687 472) claims tiie potentiation of the effect of tiie serotortin reuptake inhibitors by 
increasing the availability of certain brain neurotransmitters (serotonin among them) by combining tha serotonin 
reuptake inhibitors vwth selective 5-HTia receptor antagonists. Among tiie S-HT^a antagonists of greater interest cited 
in said patent, one should mention prenaloK WAY 100135. spperone, pindolol. (S)-UH-301 , penbutolol. propranolol and 
teti-atolol among ottiers. There may also be added to ttiis group of products a highly selective specific 5-HTi ^ inhibitor, 
WAY-100635 (Fornal C.A. et al.. Brit. J. Pharmacol., 112, (2). 92P (1994); Fletcher A. et al.. Brrt. J. PharmacoL 112, 
(2)91 P(1 994)) 

[001 0] Bearing the above background in mind, it is therefore an ot^ect of this invention to synthesise compounds 
having this dual activity. i.e.. serotonin reuptake inhto'rtors witit antagonistic activity towaidsthe 5-HTia receptor. 
[001 1 ] The present invention relates in particular to ttie synthesis and pharmacok>gical activity of new thlophene 
and benzothiophene derivatives of the general formula (0. 

[0012] Some products similar to tiiose disclosed here have been claimed in the literatura Thus, for example, US 
patent 2.979.507 claims products having the general formula: 




A i k - N 



N- Ar 



\ / 



[001 3] To be precise, there are disclosed the products: 




O 



where R may be H or 2-OCH3 among others. 

[001 4] The document EP 0 596 1 20 claims products of tiie general formula: 




where X is generally: -S. or S(0)- but may be, among others: -C(0)-; - CH(DR)-; -C(N-OR)- ; -CH(IMH2)-; A may be an 
alkylene groi^j and T is generally a 1,2-benzisoxazole or 1,2-benzottiiazole ring, but rtiay be any other aromatic ring. 
Nevertiieless, tiie above document does not describe any of tiie products claimed in the present invention and, on tiie 
other hand, the products of said document are claimed as antipsychotics but not as antidepressants. 
[001 Si The document GB 1 096341 discloses products of the general formula: 
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where R may be: -CH2-CH2-C(0)-Ar and Ar may be, among others, a thiophene ring. 
[001 6] To be precise, the above patent desont>es the products: 



IS 



20 





where Ri is 2-F or 4-F or 4-a, which substituente wiii be excluded from the present invention by means of a disclaimer. 
In any case, no therapeutic action as antidepressants is claimed for the products disclosed in the said document GB 
55 1096341. 

[001 7] US patent 3,002,976 claims compounds of the general formula: 



CH—AIK-^N N— //^"^^ 

35 

where R is H, methyl or halogen. These products are not comprised either under the present invention. 

[001 8] The document US 4,51 5,793 claims products similar to those of the present invention where the aromatic 

ring in the 4- position of the piperazine is always: 



45 




Products of this type are not the object of the present invention. 

[001 9] Documents US 2985657, US 2958694, US 2973360 and US 2975182 claim products similar to those of the 
50 present invention where the aromatic ring In the 4- position of the piperazine is a heterocycle (pyridine, pyrimidine, etc). 
Compounds of this type are not the object of the present invention. 

[0020] Finally, documents US 2997472, BE 589092 and GB 1 294720 describe products simHar to those described 
in the present invention, but where the bond between the Z group (refen-ed to in the present invention) and the pipera- 
zine ring is through an alkenyl chain having at iisaist 3 carbon atoms. 

65 

Description of the Invention 

[0021 ] As stated above, the object of the present inventioh are the new thiophene and benzothiophene derivatives 
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of the general formula (1), and the conresponding compositions and the use thereof for obtaining compositions having a 
pharmacological activit/. 
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(1) 



15 where 

Z is: -CO-, -CHCOReK -CCNORy)-; 

Rt is: low molecular weight alkyl. halogen, or -ORg; 

20 

R2 and R3 are independent and stand for: H, low moleadar weight alkyl» halogen, nitro or -ORg, or B2 and R3 
together form, together with the carfc}ori atoms to which they attached, a six membered aromatic ring, which in turn 
may be substituted, i.e. R2 and R3 together are: -CCRa) = CCRg)- C{Rio) = C(Ri 1)-; 

25 R4 and R5 are the same or different and stand for: H. C^-Cs alkyf, halogen, haloalkyi, -OR12. nitro, NR13R14; - 
COR12; CX)2Ri2J -SO2NR13R14; -SO2R12; SR12. cyano; -CONR13R14 or R4 and R5 may form together a benzene 
ring fused to the phenyl ring; with the following exceptions: [a] one of them, either R4 or R5; may not beH Ct-Ce 
alkyi, or halogen when the other. Rsor R4, is H, and Ri, R2 and R3 stand for hydrogen, Z ts - CO - and is attached 
to the 2- position of the thiophene ring; and [bj R4 and R5 may not both be H or one of them halogen or CfCe alkyf. 

30 when the other is Hand when Z Is -CH(OH)- and is attached to the 2- position of the thi 

Re is: H, C^-C© alkyl. CO2R12. -C(0)NRi3Ri4..naphthyl or phenyl optionally sutjstituted by oneor more substituents 
selected from among the following: 

35 H, haloalkyt, alkyl, halogen, low molecular weight alkoxy, methylenedioxy, nitro, cyano; 

Ryis: HorCi-CealkyI; 

Ra. R9. Rio and Rti are independent and stand for: H, C^-Cs alkyl, halogen, -OR^g^ nitro, cyano^ NRi3R^4r- 
40 COR12; -CO2R12; -SO2NR13R14; -SO2R12: -SR12, -CONR13R14; 

R12 is H. CrCe alkyl or phenyl; and Rt3 and R14 are Independent and stand for: C^-Cq alkyl or phenyl.or R13 
and R14. together with the atom of N to whk^ they are attached form a 5- or 6- membered ring in whfoh there may 
optionally be an atom of N, O or S, 

45 

[0022] The invention also comprises tfie physiologically acceptable salts, solvates ard saHs of the solvates of tiie 
formula (I) compounds and which Indude the acid addition salts formed with inorganic and organic acids, for exanple 
hydrochlorides, hydrobromides. sulphates, nitrates, phosphates, formates, mesylates, citrates, benzoates, fumarates, 
maleates, lactates and succinates, among others. When a salt of a formula (I) compound is formed with a dfcartxjxylic 
so acid, such as succinic acid, the salt may contain between one and two moles of the formula (I) compound.per mole of 
acid. 

[0023] The preferred salts are the hydrochlorides. The prefen-ed solvates are the hydrates; 
[0024] The formula (I) compounds also additionally comprise the geometric Isomers CIS/TRANS (Z and E) when 
the Z group stands for: -CCNORy)- and the optical Isomers (RarKiS) when Z stands for: -CH(^ . 
55 tlomeric mixtures tiiereof. 

[0025] The prefenred compounds accoitiing to the invention are those of formula e^ 

Z is: -C(0)-, -CH(OH)-, -CHCORg)- or -CCNORy)- attached to the 2- or 3-position of the thiophene ring; 
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is: H or lower alkyi; 

R2 and R3 are independent and stand for: H or tower alkyI, or R2 arxi R3 together form a benzene ring: -CCRg) s 

C(R9)-C(Rio) - C(Rii); 

R4 is H or hafogen; 

R5 is H. hydroxy or fower alkox/; 

Re is H or naphthyl; 

R7 is H; 

R3. Rg, R^o ^11 independent and stand for: H, low molecular weight alkyI, halogen. OR^y, nitro, NR^3Ri4; 
Ri2' Ri3. *^14 are Independent and stand for H or alkyi. 

[0026] The compounds of the present invention are useful for the treatment of disorders related with the serotonin 
reuptake and other disorders related with the post- or presynaptic transmission of serotonin and in particular for the 
treatment of depression. 

[0027] Hie treatments may be preventive or curative and are carried out by administration by any conventional way 
of a fornrruia (I) compound or of a physiologically acceptable salt or soh/afte ^ 

[0028] More particularly, the present Inventfon relates to the benzothiophene derivatives having the fbliowing chem- 
ical names: 

1 -(benzo[b]thiophen-3-yl)-3-{4-(2-methoxyphenyl)piperazi n-1 -yl]propan-1 -ol 
1 -(benzo[b]tlitophen-3-yl)-3-[4-(2-methoxyphenyl)plperazin-1 -yt]propan-1 -ol 
1 -(2.5-€fimethylthiophen-3-yl)-3-[4-(2-methQxyphenyl)piperazin-1 -yQpropan-1 -one 
1-(benzo[b]thiophen-3-yt)-3-{4-(2>nriethoxypheriyQpi^ 

1 -(benzo[b]thipphen-3-yl)-3-[4-(2-nfiethoxypheriyOpiperazin-1 -yl]propan-1 -one oxime 

3-[4-(2-methoxyphenyi)piperazin-1 -yl]-1 -(thiophen-3-yl)-H1 "naphthyloxy)propane 

1 -(benzo[b]thiophen-3-yl)-3-[4-(2-hydraxyphenyl)piperazin- 1 -yljpropan- 1 -ol 

1 -(2,5-dimethyithiophen-3-yl>-3-[4-(2-methoxyphenyOpiperazin-1 -yl)propan-1 -ol 

1 -(3.5-dimethylbenzo[blthk)phen-2-yO-3-[4-{2-nriethoKyp^ -yi]propan-1 -ol 

1 -((3>methyl)-thiophen-2-yi)-3-[4-(2-methQxyphenyl)piperazin-1 -yQpropan-l -one oxime 

1 -(3.5-dimethyfoenzo[b]thk)phen-2-yO-3-[4-(2-methoxyphenyOpipe^ -yl]propan-1 nmrn 

1 -(3-methylbenzotb]thiophen-2-yl)-3-[4-(2-hydroxyphenyOpiperazin-1 -yl]propan-1 -ol 

[0029] In accordance therewith, the invention also provides an acceptable pharmaceutical composition for use In 
medicine, comprising: (a) a pharmaceutically effective amount of a formula (I) compound and/or a salt or solvate 
thereof, and (b) a pharmaceuticaity acc^able carrier for oral, sublingual, parenteral, retard or intranasal administration 
or in a form appropriate for administration by inhalation or insufflation. 

[0030] The invention also relates to the use of a thiophene or benzothiophene derivative of fbrrmila (I) for the prep* 
aration of a drug having therapeutical application as an antidepressant. 

[0031] TTie pharmaceutical compositions for ora( administration nrtay be sotkl. as for example tablets or capsules 
prepared by conventional means with pharmaceutically acceptable earners, or fiquids such as for example aqueous or 
oil solutions, syrups, elixirs, emulsions or suspensions prepared by conventional means with pharmaceutically accept- 
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able adcfitivesw 

[0032] The formula (Q compounds and the physioiogicaily acceptable salts or solvates thereof may be prepared by 
adaptation of the general methods related below. 

5 DESCRIPTION OF THE SYNTHESIS PROCESSES 

Preparation of the ketone s of formula (la) 

[00331 The tetone derivatives of formula (ia) (Z is C=0) 

10 

O 



IS 




(la) 

20 

are prepared by: 
M et h od A 

25 [0034] . A Mannich reaction of the corresponding acyithiophene and acylbenzo(b)thiophene with the appropriate 
piperazlne, according to the following reaction: 



30 



36 



40 




where R^ , R^> Rs. R4 and R5 have the meanings given above, . 
^ Method B 

[0035] An alternative process for tiie prepciration of ttie formula (la) ketones consists of reacting the corresponding: 
1 -aryl-3-halo-1 -propanone witii the appropriate piperazine^ according to the following reaction: 
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Hal * HH N 
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20 where Hal: halogen. 



(la) 



[0036] A third process for the preparation of the formula (la) ketones consists of converting, by methods described 
25 in the literature, a substituent in a formula (la) compound into a different substituent thereby obtaining another different 
compound responding structurally to the same type of formula (la). One example of such conversions consists of reduc- 
ing an aromatic NO2 group by methods described in the literature, to an amino group. 



30 



35 



NO, 



donde R^R, son: -CH C * CH a CH 



RjRj son: - CH = c • CH = CH - 



40 



Preparation of the formula (lb) alcohols 

[0037] The alcohol derivatives of fbrmula (lb) (Z is CHOH) are prepared by reducing the ketones (la) by the regular 
45 processes described in the Irteraturejn accordance with the following reaction: 



so 



»3 ^gX- 5 




55 



[0038] A prefen-ed reduction process consists of using sodium hydroboride as reducing agent in an ethyl or methyl 
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alcoholic medium and at a temperature ranging from -20*C to the reflux temperature of the corresponding alcohol. The 
reduction is preferably conducted at O^'C. 

Preparation of the oximes (Ic) 

[0039] The oximes (Ic) (Z is C=N-OH) are prepared from the ketones (la) by the conventional methods described 
in the literature, a prefened process being the treatment of the ketones (la) with hydroxylamine hydrochloride in EiOH 
under reflux. 



10 




C»5> CIO 



where to R5 have the meanings given above. 
20 Preparation of the O-alkvl oximes rid) 

[0040] The O-alkylated oximes (Id) (Z is C=N-OR7) are prepared by reacting the ketones (la) with the con-espond- 
Ing 0-alkylhycbro)Qrlamtnes by the general processes described in the literature, in accordance with the folkiwing reac- 
tion: 



30 




35 

Preparation of Oarviethers f le^ 

[0041] The arylether derivatives of formula (le)whereZ is -CH(OR6), where Re is an optranally substituted naphtbyl 
40 or phenyl aromatic ring, are prepared by the following metiiods: 

M ethod A 

[0042] Using preferably the sodium salt of the alcohols of formula (lb) with the con-esponding halogenated aryl, witti 
45 the halogen displaced in the reaction being preferably an atom of fluorine. 

[0043] The reaction is conducted preferably in a solvent such as dimethyllbrmamide, dimethylacetamide or any 
other suit^e high boiling point solvent: 



50 



55 
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Methods 



[0044] The (le) derivatives may also be prepared by converting the alcohols of general fornujia (la) into derivatives 
with a good leaving group, such as for example a mesyl group, and reacting these Intermediates with the corresponding 
5 phenolic derivative, preferably in the presence of a base such as sodiiffn or potassium hydrc»Qde in an alcoholic medium 
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25 




HaOH/ EtOM 



where to R5 have the meaning given above and where R^s stands fbr H, halogen, low molecular weight alM> 
haloaikyl. alkoxy, alMenedioxy, nitro, cyano or a phenyl ring fused between any two positions. 

Propar^tipn <yf th^ g^rt^qmates (If) 

[0045] The cart>amate derivatives of formula (If) where Z is -GH(OR6), where Rg is a -C(0)NRi3Ri4 group, are pre- 
pared from the alcohols (lb), by reacting them with the corresponding isocyanata 



30 



35 




where R^ to R5 and Ris are defined as indicated hereinbefore^ 
40 [0046] The following examples are descri3ed with an explanatory, non-limiting purposa 

EXPERIMENTAL 



45 



PROCESSES OF SYNTHESIS OF FORMULA (la) PRODUCTS 
Process A 



60 



Example 1 : 1 -f5HTiethvlben2P!b1thiODhen>3-vn-3-f4-f2-methoxvphenvltoiDer^ fVN 
8312) 

1. 3-acetvl-5-methvlbenzoto)thiophene 



[0047] 1 g of 5Hnethylbenzo(b)thiophene (6.75 x 10"® moles) was stirred at 55**C with 0.8 ml of AC2O (8.10 x 10*® 
moles). 0.83 ml of BF3 Et20 was added and stirring was continued for 8 hours. The solvent was removed in the rotary 
55 evaporator and the residue was extracted with AcOEt and H2d. It was decanted and washed over NaHCOa and HgO. 
It was dried over Na2S04, the solvent was removed and the product was purified in successive columns of AcOEt/hex- 
ane (1:1) and toluene respectively. A product was obtained which was a mixture of the substitution isomers in positions 
2- and 3- of the t>enzo(b)tiiiophene ring in a proportion of approximately 20/80 (deternrnned t)y the ratios of the areas of 
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the NMR signals), which was passed to the following reaction. Yield: 50%. 
[0048] The spectroscopic characteristics of the mixture are: 

»R(cm-^): 1668(mf,C=^0) 

5 

^H-NMR (CDCI3 200 MHz) 6 (ppm): 2.47 (s, 3H, Ar-CHs (isomer 2)); 2.50 (s. 3H. Ar-CHaOsomer 3)); 2.63 (s. 3H, 
CO-CH3 (isomer 2 + Isomer 3)); 7.22-7.27 (m, 1 H. He) (isomer 2 + isomer 3)); 7.66 (s, 1H, H3 (isomer 2)); 7.70- 
7.76 (m, 1 H, H7 (isomer 2 + Isomer 3)); 7.85 (s, 1 H. H4 (isomer 2)); 8.24 (s. 1 H, H^isonm 3)); 8.58 (s. 1 H, H4 (fee- 
mer3}). 

to . 
EM-piP (70 eV) m/z (% Abundance): 190(M^) 

2. t-(5-methvlbenzolb1thiophen-3-vl)-3rr4-f2HrnethCT dihvdrbchloridft 

15 [0049] 650 mg of 3-acetyl^-methylbenzo[b]thlophene (3.42 x 10"^ moles) and 860 mg of 2-melhoxyphenyIpq3eiB- 
zine hydrochloride (3.76 x 1 0'^ moles) were dissolved in 15 ml of EtOH and HQ to pH = 2-3. When the mixture was 
under reflux, 31 0 mg of paraformaldehyde (1 0x1 0'^ moles) were added. After 24 hours stining under reflux the reaction, 
mixture was poured over ice and was extracted with AcOEt It was washed with H2O and dried over Na2S04, the solvent 
being removed to dryness. It was purified in silica column using AcOEt/hexane (1 :1) as mobile phase. The oil obtained 

20 was dissolved in ethyl ether (20 ml) and EtOH (4 mQ and precipitates as hydrochloride on adding Ha(c). Yield: 10%. 

M.p. = 189-190^0. 

IR{cm"^): 1666 (mf. C=0); 1240 (mf, Ar-O). 

2S 

^H-NMR (DMSO-de 200 MHz) 6 (ppm): 2.46 (s, 3H. Ar-CHg); 3.04-3.76 (m. 12H. -CH2-):3.80 (s, 3H. -O-CH3); 6.88- 
7.07 (m, 4H, benzene): 7.31 (dd, 1 H, Hg): 7.98 (d, 1 H. H7); 8.44 (s. 1 H, Hg); 9.08 (s, 1 H, H4). 

EM-DIP (70 eV) m/z (% Atjundance): 394 (M+ 81); 205 (55); 175 (100). 

30 

Example 2: 1-fl3enzolbTthioDhen-3-vn-3-r4-(4-fluor-2-methoxvph6nvl>piDerazin-1-ynDropan^ fVN- 
221 F> 

1. 2-methoxv-4-fluoroaniline hydrochloride 

35 

[0(^0] 3.70 gof3-methoxy-4-nitrofluoroberizene (21.6 x 10'^ rnoles) were dissolved in 40 ml of MeOH.^^^ 
Raney and 4 mi of hydrazine hydrate were added dropwise allowing the mixture to react at 50-55*^0 for 2 hours, it.was 
filtered over celite and the solvent was removed. The residue was dissolved in 200 ml of ethyl ether and 2-3 mi of HCi(c) 
in 40 ml of EtOH were added, thereby obtaining the product, which was collected by f fltratioa Yield: 65%. 

40 

M.p.: 167-168'^C 

IR(cm-^): 3380 (m. NH2);1 245 (mf, Ar-O-). 
45 ^H-NMR (CDCI3 200 MHz) 6 (ppm): 3.83 (s, 3H. OCH3); 6.98-7.24 (m, 3H. benzene); approx. 7.00 (s.a.; 2H, NHg) 
EM-DIP (70 eV) m/z (% Abundance): 141 (IWI*,6.8) 

2. 1-f4-fluoro-2-methoxv phenvl)piperazln6 

50 

[0051] 9 ml of chlorobenzene and H2O were distilled from a solution of 1.14 g of p-TosOH (6.03 x 10*^ moles) in 
200 ml of chlorobenzene. The solution was cooled to 20**C and then 1.19 g of 4-fluor-2-methoxyaniline hydrochloride 
(6.7 x 10"^ moles) and 1 .31 g of bis (2-chloroethyi)aniine hydrochloride (T.36 x 10"^ moles) were added. The reaction 
was held under reflux for 72 hours after which the solvent was removed and the residue was extracted with 5 mf of 
55 NaOH 2N and 30 ml of toluene. The organic phase was washed with H2O, was dried over Na2S04 and the toluene was 
removed. The product was purified by silica column using dichloromethane/MeOH (9:1) as mobile phasa An oil was 
obtained. Yield: 25%. 
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IR(cnn-i>: 3380 (m, NHg); 1245 (mf, Ar-O). 

^H-NMR (COaa 200 MHz) 6 (ppm): 3.13 (s, 8H, CHg); 4.00 (s, 1 H, NH); 3.84 (s, 3H, OCH3), 6.63-6.81 (m. 3H, ben- 
zene). 

5 

EM-DIP (70 eV) m/z (% Abundance): 210 (KT, 44); 168 (100). 
3. 1 -(benzop3lthiODhen-3-vl)-3-f 4-f 4-f luoro-2-m6thoxvphenvi)pi^ - vnpropan- 1 -one hydrochloride 

10 [0052] A mixture of 220 mg of 3-acetylbenzo[b]1hiophen6 (1 .25 x 1 0'^ motes) and 263 mg of 1 -(4-1 luor-2-metho9cy- 
phenyl)piperazine (1 .25 x 10"^ moles) in 5 ml of EtOH with sufficient HCI(c) for the pH to be equal to 2-3 was heated to 
reflux. Thereafter 1 10 mg of paraformaldehyde were added and refluxing was maintained for 8 hours. After this time, 
the reaction mass was allowed to cool and was poured over ice and H2O. In this way, the hydrochloride of the product 
precipitated out and was collected by filtration. The filter liquors were rendered basic with NaOH 2N and extracted with 

15 AcOEt The organic phase was washed with H^O and with a saturated NaCI solution, was dried over Na2S04 and the 
solvent was removed. A further fraction of the product obtained in a siHca column with AcOEt/hexane (1:1) as 
mobile phase. YiekJ: 30%. 

M.p.: 199-201 •C. 

20 

iR(cm-^): 1671 (f, C=0); 

^H-NMR (CDCI3 200 MHz) 6(ppm): 2.73 (t. 4H, (CH2)2-N); 2.95 (t. 2K CO-CH2-CH2); 3.09 (t. 4H, (CH2)2-Ar); 3.25 
(t. 2K CO-CH2)3.83 (s, 3H. O-CH3); 6.60-6.75 (m, 3H. benzene); 7.37-7.52 (m. 2K H5. H^; 7.85 (d, 1 H, H7): 8.32 
2S (s.1H.H2);8.76(d. IH.H4). 

EM-DIP (70 eV) m/z (% Abundance): 398 (IST ; 40); 223 (69); 161 (100) 

Example 3. 1-f2.5-dimethvithioDhen-3-vR-3-r4-(nmhthvnpiperazin>1-vniXO^ hydrochloride fVN-251hn 

30 

1. 1-<naphth-1-vl)piperazlne hydrochloride 

[0053] A mixture of 3 g of 1 -naphthylamine (20.95 x 10*^ moles) with 3.68 g of bis (2-chIoroethyl)amine hydrochlo- 
ride (20.95 X 10'^ moles) and 2.90 g of Na2C03 (27,36 x 10^ moles) in 47 ml of chlorobenzene was refluxed for 24 
35 hours. The pH of the medium was controlled to keep it basic; to this end, Na2C03 was added when necessary. At the 
end of this time, the reaction mass was diluted with H2O arid the two phases were separated. The aqueous phase was 
extracted twice with 100 ml of AcOEt The combined organic phases were washed with H2O, were dried over Na2S04 
and the solvent was removed. The product was purified in a sPtca column, using dichloromethane/MeOH (9:1) as 
mobile phase. The product was dissolved in acetone and HCI(c) was added to precq;>itate the hydrochloride. Yield: 35%. — 

40 

M.Pl:285*C. 
IR(cm*^): 3375 (m, NH). 

45 ^H-NMR (DMSCMe 200 MHz) 6 (ppm): 3.25 (s, 4H,(CH2)2-NH); a39 (s, AHXCH^-U-Ar); 7.19 (dd; 1H. Hg); 7:44- 

7.58 (m, 3K H5, H7, He); 7.68 (d, 1H. H4); 7.94 (dd, IH, H3); 8.18 (dd, 1H, Hg; 963 (s.a.. IN. NH). 

EM-DIP(70 eV)m/lz (%Abundance): 210 (IVT 54.3),170 (100) 

so 2. 1-(2,5-<tim9thylthiophen-3-yi)^-[4-(r)aphthy|)piperaz(nM-y^^^ hydrpghlprid? 

[0054] A mixture of 1 .1 g of 3-acelyl-2,5-dimetfTylthiophene (7.13 x 10"^ moles) and 1 .50 g of 1-naphthytpiperazine 
hydrochloride (6.04 x 10"^ moles) was heated under reflux in 40 ml of EtOH with sufficient HCI(c) for the pH to be 1-2. 
Thereafter 0.45 g of paraformaldehyde was added and the reflux was maintained until no further ev<^ution of the reac- 
55 tion was appreciated by TLC (thin layer chromatography). After this time, the reaction mixture was allowed to cool and 
was poured over ice and H2O. The aqueous phase was extracted with AcOEt> was washed with H2O, was dried over 
Na2S04 and the solvent was removed to dryness. The product was purified by formation of the hydrochlorkJe and 
recrystailisation of the latter in isopropanol. Yield: 29%. 
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M.p.:250-252«a 
IR(cm"^): 1672 (f. C=0) 

5 ^H-NMR (DMSOde 200 MHz) 6 (ppm): 2.34 (s, 3H, CH3-C5); 2.62 (s, 3H, CH3-C2); 2.23-2.38 (m, 6H. (CH2)3-N): - 

2.54-2.63 (m. 6H, CO-CH3, (CH2)2-N-Ar); 7.08-7.23 (m, H2, H3); 7.29 (s, 1H, thiophene); 7.32-7:46 (m; 2H, Hg, H7); 
7.57 (d, IH. H4): 7.79 (dd, 1H. H5); 7.98 (dd. 1H, He). 

EM-DIP (70 eV) mfe (% Abundance): 378 (M*; 59); 225 (100); 139 (98). 
10 ' •■ - i'. 

[0055] Following the process described in Examples 1 to 3. the compounds listed below were prepared: 

Exampie 4: 1>ft)enzo[b|thiophen-3-vn-3-r4-f-2 met hoxyphenyl)piperazin-1-ynDropan-1-one hvdrbchloride. YVN-2212> 

IS [0056] 

M.p.:214-215'>C. 

IR(cm-^): 1 670 (f, C=0); 1 243 (mf, Ar-O) 

20 

^H-NMR (CDCI3 200 MHz) 6 (ppm): 2.04-2.16 (m, 2H, CO-CH2); 2.65-2.83 (m, 6H {CH^^-N); 2.97 (t, 4H, (CH2)2- 
N-Ar) 5.36 (dd, IH. CHOH); 6.70 (s.a., 1H. OH); 6.95-7.00 (s.a., 4H. benzene); 7.37-7.59 (m, 2H. Hg^He); 8.1 1 (d, 
1 H, H4); 8.61 (d, 1 H. H7); 9.14 (s, 1 H, H2). 

25 EM-DIP (70 eV) Wz(% Abundance): 396(M+; 40); 223(69); 161(100) 

Example 5: 1-(benzofb]thlophen-3-vn-3-f4-(2>hvdroxvphenvl)piDerazin-1-vnproDan-1-one hvdrochloride. (VN-221H) 

[00571 

30 

M.p.:292-294*'C 

IR(cm-^): 3235 (m, OH); 1659 (f. C=0); 1255 (m. Ar-O) 

35 ^H-NMR (DMSO-de 200 MHz) 6 (ppm): 3.06 (t. 2H. CO-CH2-CH2); 3.26-3.76 (m. 8H, (Cl-y4-N); 3.77 (t 2K CHg- 

CO); 6.74-6.93 (m, 4H. benzene); 7.45-7.59 (m, 2H, Hg^He); 8.13 (dd, 1H. H7); 8.61 (dd. 1H, H4); 9.12 (s. IN, Hg); 
9.38 (s, 1 H, OH). 

EM-DIP (70 eV) m/z (% Abundance): 398{M^ 40); 223(69); 161(100) 

40 

Example 6: 3-r4-(2-chlor ophenvnpiperazin-1-yI]-1-(thiophen-3-vl)DroDan-1-one hvdrochloride. fVN-2110> 

45 M.p: 174-176**C 

IR(cm-^):1676(tC=0). 

^H-NMR (DMSO-dg 200 MHz) 6 (ppm): 3.20-3.63 (m, 12H. GH2); 7.07-7.48 (m, 4H, benzene); 7.55 (dd, tH, H5); 
50 7.69 (d,1H.H4); 8.61 (d,1H,H2). 

EM-DIP(70 eV)mfe (% Abundance): 334(M*; 12); 209(60); 111(100). 

Example 7: 3-f4-(2-met ha)cvphenvl>piperazin-1-yn-1-tNophen-3-vl)propan-1-OT fVN-2112) 

55 

[0059] 

M.p: 145-149°C 
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IR(CM^): 1672 (f, C=0); 1242 (mf, Ar-O). 

^H-NMR (DMSO-dg 200 MHz) 6 (ppm): 3.17-3.64 (m. 12H. CHg); 6.93-7.02 (m, 4H, benzene); 7.55 (dd, 1H, H5); 
7.69 (d, 1K H4); aei (d, IK Hg). 

EM-DIP(70 eV)m/i (% Abundance):330{M+; 70); 205(81); 1 1 1 (1 00). 
Exampie 8: 3-f4-f3-trifluorophenvl>3iperazln-1-vll-1-(throphen-3- vl)i^ oxalate: fVN>21 13> 

[0060] 

M.p.: IIO^C. 

IR (cm-^): 1645 (f. C=0). 

^H-NMR (DMSO-ds 200 MHz) 6 (ppm): 2.85 (s, 4K (CH2)2N-Ar); 3.30 (s, 6H. {CH2)3N): 3.64 (s, 2K CHg^); 
7.06-7.41 (m, 4H, benzene); 7.48 (dd, 1H. H5); 7.67 (d» 1H. H4); 8.35 (d, IN, H2) 

EM-DIP (70 eV) ni/z (%> Abundance): 380(M^; 29); 229(46); 1 11 (100) 
Example 9: 3-r4-(4H:hlorDDhenvnDtperazln-1-vn-1-(thioD^ hy drochloride. fVN-2115) 

[0061] 

M.p.: 148-149'^C. 

IR (cm-i): 1679 (f. C=0). 

^H-NMR (DMSO-dg 200 MHz) 6 (ppm): 3.12-3.17 (m. 4H» (CV^2k'N)' 3.46-3.49 (m, 2H. CO-CHg-CHg N); 3.60(s, 
4H, (CH2)2-N-Ar); 3.82-3.87 (m, 2H, CH2-CO); 7.03 (d. 2H. Hg-.He); 7.29 (d. 2H H3.H5.); 7.55 (dd, 1 H, H4); 7.68 (dd, 
1H. H5);8.60(dd, IK Hg). 

EM-DIP (70 eV) m/z (% Abundance): 334(M^; 6.1); 209(74); 111(100) 

Example 10: 1-f2.5-<imethvlthiophen-3-vlV3-f4-(2-hvdroxvDhenvt)piperazin-1-v^^^ hydrochloride. (VN- 

251 H) 

[0062] 

M.Pl: 202-203*»C. 

IR (cm-^): 3234 (m, OH); 1665 (f. C=0). 

^H-NMR (DMSO-dg 200 MHz) 6 (ppm): 2.40 (s. 3K CH3-C5); 2.62 (s. 3K CH3-C2); 3.00-3.60 (m, 12K CH2); 6.71- 
6.90 (m. 4K benzene); 7.28 (s. IK H4); 9.37 (s. IK OH) 

EM-DIP (70 eV) m/z (% Abundance): 344(M*; 41); 191 (57); 125(100). 

Example 11: 1-(2.5-dlmethvtthiophen-3-vlV3-r4-(2-methoxvphenvnpiperazin-l-v^^ (VN- 

2512) 
[0063] 

M.p.:185'*C. 

IR (cm-^): 1665 (i. G=0); 1246 (mf., Ar-O). 

^H-NMR (DMSO-ds 200 MHz) 6 (ppm): 2.40 (s, 3H, CH3-C5); 2.62 (s. 3H, CHa-Cy ; 3.08-3.55 (m, 12H, CHg): 3.80 
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(s, 3H, OCH3); 6.93-6.99 (m, 4H, benzene); 7.28 (s, 1 H. H4) 
EM-DIP (70 eV) nVz (% Abundance): 358(M+ 100); 205(96). 

5 BcamQ!a12:l:(2.S:^^ 
(VN-251F) 

[0064] 

to Mp.: 175^0 

IR (cm"*): 1664 (f, C=0); 1229 (f, Ar-O). 

^H-NMR (DMSO<l6 200 MHz) 6 (ppm): 2,40 (s, 3H. CH3-C5); 2,62 (s, 3H, CH3-C2); 3,00-3.53 (m, 12H, GHg); 3,79 
15 (s, 3H. OCH^;6. 78-7,00 (m, 3H, benzene), 7.28 (s, 1 H, H4). 

EM-DIP (70 eV) nVz (% Abundance): 376(M+; 44); 223(88); 139(100). 

Example 13: 1-(5-methylthiophen-2-vl)-3-[4-(2-nfieth(»cyphenyPpiperazin-1-ynpro^ (VN-2312> 

20 

[00651 

M.p.: 167-168*C. 

25 IR (cm-^): 1655 (1 C=0); 1243 (mf., Ar-O). 

^H-NMR (DMSOdg 200 MHz) 6 (ppm): 2.53 (s. 3H, CH3); 3.19-3.62 (m, 12H, CHg); 3.80 (s, 3H, OCH3); 6.93-6^99 
(m, 5H, benzene, H4); 7.91 (d. 1 H, H3) 

30 EM-DIP (70 eV),m/z(%Abundance):344(M+ 52); 205(53); 125(100). 

Example 14: 3-[4-(2-metlx>xyphenyl)piperazin-1-yn-1-(5-nitrothiophen-1-vftDr (VN-2412) 

[0066] 

35 

M.p.:178**C 

IR (cm-^): 1655 (f. C=0); 1243 (mf. Ar-O). 

40 ^H-NMR (DMSO-ds 200 MHz) 6 (ppm): 3.01-3.35 (m, 6H (CH2)3-N); 3.48-3.64 (m. 4H, (CH2)2 N-Ar); 3.73^179 (t 
2H. CH2-CO); 3.79 (s» 3H, OCH3); 6.93-6.99 (m, 4H, benzene); 8. 1 1 (d, 1 H, H3); 8.26 (d, 1 H, H4): 

EM-DIP (70eV) m/z (% Abundance): 375(M+ 0,5); 150(100) 

45 Example 15: 3-f4-(1-naphthyf)piperazln-1-yn-1-(3-thlQphenyi)propan-1-one^^^ (VN-211N) 

[0067] 

M.p.:258-260«C 

so 

IR (cm-^): 1673 (f, C=0); 

^H-NMR (DMSO-de 200 MHz) 5 (ppm): 3.29-3.70 (m, 12H, CHg); 7.17 (d, 1 H Hg*); 7.42-7.58 (m, 5H, 
H3^H4^H5H.H6H-H7.); 7.67 (d. IH, Hy); 7.92 (dd, 1H, H5);8.13 (d, 1H, H4); 8.64 (d, 1H, Hg) 

55 

EM-DIP (70 eV) m/z (% Abundance) : 350(M+; 47); 21 2(47); 1 1 1 (1 00) 
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Exampfe 16: 1-(3.5^imethvB3enzofbTthiophen->2-vn-3-r4-r2H^^ 
(VN-7ng) 

[0068] 

M.p.:86-8r'a 

IR (KBr) (cm-^): 1671 (f. C=0). 

^H-NMR (DMSO-de. 200 MHz) 6: 2.42 (s, 3K CH3, C^; 2.67 (s, 3H, CHa^Ca); 2.97-3.21 (m, 8H, (CHgfe- 
N+CH2CO); 3.34-3.62 (m, 4H. (CHgfe-N-Ar); 6.81-7.02 (m, 4H, benzene); 7.36 (d, IK Hg); 7.75 (s, 1H, H4); 7.85 
(CI.IKH7). 

EM-DIP (70 e\0 nVz (% Abundance): 408(M^,1); 190(7); 189(42); 216(79). 

Example 17: 1-(3-rnethvtbenzofb^thiophen-2-vn-3-^4-f2-melhoxvDhen^^m 
n/N-7012) 

[0069] 

M.p.: 190-193*0. 

IR (KBr) (cm-^): 1 723 (f. C=0). 

^ H-NMR (DMSO-de, 200 MHz) 6: 2.63 (s, 3H. CHa^Ca); 2.77-3.1 1 (m, 8H. (CH2)3-N+CH2GO); 3.35-3.52 (s.a, 4H, 
(CH2)2-N-Ar); 3.79 (s. 3H, CH3O); 6.78-7.10 (m. 4H, benzene); 7.50-7.58 (m, 2H, Hg+Hs); 8.05 (d, 2H, H4+H7) 

EM-DIP (70 eV) xx\fz (% Abundance): 394(M*,1); 175(28); 150(100). 

Example 18: 1-(3-methvlben2on3|thiophen-2-vlV3-f4-f2-hvdroxvDhenvnpiDerazin-1-vl1p^ 
(VN-701H) 

[0070] 

M.p.: 207-210*^0. 

IR (KBr) (cm-^): 3406 (m. C-OH); 1 775 (f. C=0). 

^H-NMR (PMSO-de, 200 MHz) 6: 2.77 (s. 3H, OH3, O3); 3.06-3.77 (m, 12H, OH2); 6.71-7.91 (m, 4H, benzene); „ 
7.47-7.62 (m. 2H, H6+H5); 8.03 (d, 2H. H4+H7); 9.36 (s, 1 H, OH) 

EM-DIP (70 eV) m/z (% Abundance): 380(M+, 5); 175(56); 147(63); 120(100). 
Example 19: 1-f3-metlTvlthiophen-2-vn-3-r4-(2-methaxvphenvt)p!pera2in-1-vn pro^ (VN-2712> 
[0071] 

M.p.:138<^0. 

IR (KBr) (cm-^): 1664 (f, C=0). 

^H-RMN (DMSO-de, 200 MHz) 6: 2.51 (s, 3H, CH3); 2.95-3.56 (m. 12H. CHg); 3.79 (s. 3H. CH3O); 6.90-7.01 (m, 
4H. benzene); 7.2 (d, 1 H. H4); 7.88 (d. 1 H. H^ 

EM-DIP (70 eV) m/z (% Abundance): 344(M+.6); 206(55); 125(100). 
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Process B 

Example 20: 3-f4-(2-meth oxyphenyl)piperazin-1-y t>1-(5-nitrobenzofblth hydrochloride. A/N^ 

8012) 

1. 5-nrtrobenzo[blthiophen>2-<^rt)oxyl}c acid ethyl ester 

[0072] 15 g (80.8 X 10'^ moles) of 2-chloro-5-nitroben2aldehyde dissolved in EtOH were added dropwise to a solu- 
tion of 19.41 g (80.8 x 10"^ moles) of Na2S • DHgO in EtOH at 40**C. It was held under r^lux for 2 hours and thereafter 
9 ml (80.8 x 10'^ moles) of ethyl bromoacetate were added. After 2 hours at 50''C, EtsN was added to pH - 8|-9i The 
mixture was left to react overnight at room temperature. The yellow product was collected by filtration. A further £imbunt_ 
of product precipitated out on adding H2O to the filtrate. It was purified by recrystallisation in hexane/AcOEt Yield: 75%.' 

M.p.: 165*C 

IR (cm*^): 1714 (mf, C=0); 1533-1505, 1334-1258 (mf, NOg) 

^H-NMR {CDCI3, 200 MHz) 6 (ppm): 1.36 (t 3H, CH3-CH2-O); 4.38 (a 2H, CH3-CH2-O): 8.28 (s. 2H. Hg+Hy); 8.36 
(s, 1H, H3); 8.92 (a, 1H. H4) EM-DIP (70 eV) m/^ (% Abundance): 251(82); 206(100); 160(45) 

2. 5-nitro-benz6[bTthiophen-2-carbQxylic add 

[0073] 10 g (39.8 x 10"® moles) 5-nltrobenzo[b]thiophen-2-cartx»cylic acid ethyl ester in 250 ml of EtOH arxi 60 ml 
of H2O were reacted with 3.8 g (67.8 x 10"® moles) of KOH at 60**C for 2 hours» after which the potassium salt of the 
product was collected by filtration. A further fraction of the product was collected on adding Isopropanol to the filtrate. 
The salt was dissolved in water and after acidulating the solution with HCI(c)» the protonatedfbrm of the ackJ was pre- 
cipitated out It was purified by recrystallisation in H20yEtOH. Yield: 85%. 

M.p.: 

IR (cm""): 1688 (mf, C-O); 1532.1357-1307 (mf, NO2) 

^H-NMR (DMSO-dg; 200 MHz) 6 (ppm): 8.30 (s, 2H, H^H^: 8.32 (s, 1 H. H3); 8.96 (s. 1 H. H;<^ 
EM-DIP (70 eV) m/z (% Abundance): 223 (100) 

3. 5-nitrobenzo[b]thiophene 

[0074] 5 g (22.4 x 10"® moles) of 5-rntro-benzo[b]thiophen-2-carbQxylic acid in 105 ml of quinoline were heatecf 
together with 5.2 g of powdered copper to a temperature of 1 80-1 90''C for 45 minutes. The reaction mixture wasf iltered 
under vacuum and the filter was washed with ethyl ether. Themixture was extracted with ethyl ether twice; the phases 
being allowed to decant well, and the ethereal phase was washed with HCI 6N until no quinoline remains were left it. 
was dried over Na2S04. the solvent was removed and the product was purified by recrystallisation irrhexane/isopropa- 
noL Yield: 65%. 

m;Pl:150»C. 

IR (cm-^): 1714 (mf, C=0); 1533-1505,1334^1258 (mf, NO2) 

^H-NMR (CDCI3, 200 MHz) 6 (ppm): 7.43 (d, 1H, H3); 7.59 (d, 1H, H2): 7.91 (d. 1H, H7); 8.13 (dd. 1H, H^); 8.65 (d, 
1H, H4) 

EM-DIP (70 eV) m/z (% Abundance): 179(100); 133{68>. 

4. 3-chloro-1-(5-nitro-benzofblthioDhen-3-vl)-Dropan-1-one 

[0075] A solution of 1 g (5.58 x 10"^ moles) of 5-nitrobenzo[b]thiophene and 0.65 ml (6.64 x 10"^ moles) of 2-chlo- 
ropropionyl chloride dissolved in 40 ml of dry chloroform was added dropwise over 650 mg of aluminium trichloride, dls- 
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solved In 20 ml dry chloroform under a nitrogen atmosphere. The mixture was left to react for 24 hours at room 
temperature and an additional amount of 650 mg of aluminium trichloride and 0.65 ml of 2-chloropropionyt chloride was 
added. After 48 hours reaction 1 00 ml of HC1 1 .5N were added, followed by decantation and the organic phase was sub- 
sequently washed with a dilute solution of NaHCOs. with H2O and with a saturated solution of NaCI. It was dried over 
5 Na2S04, the solvent was removed and it was purified in a sQica colurrvt using hexane/foluene (25:75) as mobile phase. 
Yield: 30%. 

M.pi:128»C. 

10 IR (cm-^): 1670 (mf,G=0); 1510, 1335 (mf.NC^ 

^H-NMR (CDCI3, 200 MHz) 6 (ppm): 3.51 (t, 2H. CH2-C=0); 3.98 (t. 2K CH2-CI); 7.99 (d, IK H7); 8.29 (dd. 1H, 
He); 8.49 (s. 1H, Hg); 9.64 (d. 1H, H4) 

IS EM-DIP (70 eV) m/z (% Abundance): 269(17); 206(100) 

5. 3-f4-(2-methoxvphenvl)piperazln-1 -yl]-1 -(5-nitrobenzop3lthiophen-3-vl)propan-1 -one hydrochloride. 

[00761 To 600 mg of (5-nitrobenzo[blthiophen-3-yl)-3-chlor<^r<pan-1-one (2.26 x 10'^ moles) dissolved in 30 ml of 
20 THF were added 1 .3 g of 2-methoxyphenylpip«'azine (6.78 x 10"^ moles) and 244 mg of NaaCOs (2.26 x 10"^ moles). 
After stirring for 72 hours at room tenrperature completion of the reactfon was checked by TLC. The THF was removed 
and the residue was poured over water/ice, was extracted with AcOEt. the organic phase was washed with H2O and a 
saturated solution NaCI and the solvent was removed. The residue was purified in a silica column using AcOEt/hexane 
(1 :1 ) as mobile phase. Yield: 75%. 

M.p.: 208-210*^0 

IB (cm-i): 1679 (mf, C=^0); 1516-1333 (mf, NO2); 1250 (mf. Ar-O). 

30 ^H-NMR (DMSO-de 200 MHz) 6 (ppm): 3.01-3.76 (m, 12H. -CHg-); 3.80 (s. 3H, -O-CH3); 6.86-7.03 (m, 4H, ben- 
zene); 8.30 (dd. 1H. He); 8.43 (d. 1H, H7); 9.32 (s, 1H, H2); 9.40 (d, 1H, H4). 

EM-DIP (70 eV) nVz (% Atiundance): 425(M*; 10); 206(68); 150(100). 

35 Process C 

Example 21 1-f5-arninobenzotbTthioohen-3-vn-3-r4-(2-metiTQxvDhenvnDiDerazin-1-v^ 
(VN-9112) 

40 [0077] 200rhgof 1-(5-nltrobenzo[b]tiiiophen-3-yi)piperazin-1-yqpropan 

to the process described in Example 8. were dissolved in 20 mi of THF wrtii 100 mg of Ni-Raney and were subjected to 
a pressure of 50 p.s.i. H2 arxJ to a temperature of 40^*0 for 2 hours, after which a further 100 mg of Ni-Raney were 
added. After 24 hours during which the reaction was kept under regular stirring, the disappearance of the starting prod- 
uct was observed in TLC using dichloromethane/MeOH (9: 1). It was filtered over ceiite. the solvent was quickly removed 

45 to avoid possible oxidation and the residue was dissolved in 10 ml of ettiyl ether and 2 ml of EtOH. The hydrochforide 
of the procbjct precipitated on adding 0.1 ml of HCI(c). The solid was washed with hot acetone and the product was 
obtained by filtration. Yield: 57%. 

M4X:200-20rC 

so 

IR (cm-^): 3354 (m, NHg); 1667 (mf. C=0); 1245 (mf. Ar-O-). 

^H-NMR (DMSO-de 200 MHz) 5 (ppm): 3.04-3.75 (m, 12H. -CH2-); 3.79 (s. 3H. -O-CH3); 6.89-7.06 (m. 4H. ben- 
zene): 7.48 (dd, 1 H. He); 8.21 (d, 1H. H7); 8.60 (d, 1H, H4); 9.23 (S, 1H, H2). 

55 

EM-DIP (70 eV) m/z (% Abundance): 395 (M+; 2.2); 176 (40); 150 (100). 
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PROCESSOF SYNTHESIS OF FORMULA flb^ PRODUCTS 



Example 22: 1-(beruo[b1thioDhen-3-vn-344-(2-methoxvpherwnDiDerazin-1-^^^ fVN-2222> 

[0078] To 500 mg of 1-(benzop3]thiophen-3-yl)-3-[4-(2-m6thoxyphenyl)plperazi^ hydrochloride 
(1 .20 X 10"^ moles) In 30 ml of MeOH a 0*C was added NaBH4 for about 20 min until the reaction ceased to evoJye. 
After two hours 50 ml of H2O were added to the medium, it was stin'ed for a few minutes and was extracted twice with 
200 ml of AcOEt The organic phase was washed three times with HgO. was dried over Na2S04 and the solvent was 
removed. It was purified in silica column with AcOEt/hexane (1 The free base was thus obtained in form of a white 
solid Yield: 30%. Two polymorphic forms of this product were obtained, the melting points of which were lOd'^C and 
120''C respectively. 

IR (cm-^): 3220 (m, OH); 1243 (mf. Ar-O-) 

^H-NMR (CDCI3 200 MHz) 5 (ppm): 2.06-2.13 (m. 2H. CHg-CHOH); 2.68-2.88 (m. 6H, (CH^^-t^i S.ie (S-a , 4H. 
(CH2)2-N-Ar); 3.87 (s, 3K OCH3); 6.89-7.00 (m, 4H. benrene) 7.21-7.39 (m. 2H, H5 + He); 7.42 (s. IN, Ho); 7.77- 
7.86(m,2H.H4+H7). 

EM-DIP (70 eV) mfe (% Abundance): 368(M+; 6.8); 120(100) 

[0079] Using the process described in the Example 22 and starting out from the corresponding ketones described 
In Examples 1 to 21 the following products were prepared: 

ixmmle^ M4:(2:rT!^^ 
chiorkJe rVN-8Q22) 

[00801 

M.pL:130-131*C 

IR (cm"*): 3404 (m, OH); 1510-1330 (mf, NO2); 1 245 (mf, Ar-O-). 

^H-NMR (DMSO<l6 200 MHz) 6 (ppm): 2.09 (m, 2H, CHOH-Chy; 3.06-3.29 (m. 6H, (CH2)3-N); 3.46-3.61 (m, 4K 
(CH2)2N-Ar); 3.79 (s, 3K OCH3); 5.17 (dd, 1 H, CHOH); 6.93-6.99 (m. 4H. benzene); 7.96 (s. 1H, Hg); 8.20 (dd, IH, 
Hg); 8.31 (d. 1 H, H7); 8.90 (d, 1 H, H4). 

EM-DIP (70 eV) m/z (% Abundance): 427 (M*; 61); 219 (100). 

Example 24: 1-f5>methvlbenzofb]thioDhen-3-vlV3- f4-(2-methoxvphenvPpiperazin-1-vnp^^ dihvdrochloridfe 
(ifltS22) 

[008t] 

M.p.: 109-111*0. 

IR (cm-^): 3425 (m. OH); 1245 (mf. Ar-O). 

■•H-NMR (CDCI3 200 MHz) 6 (ppm): 2.08 (dd, 2H, CO-CH2); 2.43 (s. 3H, CH3): 2.65-2.88 (m. 6K (CH2)3-N); 3.14 
(s.a. 4H, (CH2)2-N-Ar); 3.85 (s, 3H, O-CH3); 5.29 (t IH, CHOH); 6.70 (s.a. IH, OH); 6.83-7.08 (m. 4H, benzene); 
7.15 (dd, IH, He); 8.21 (d, IH, H7); 8.60 (d. IH. H4); 9.^ (s, IH. H2). 

EM-DIP (70 eV) m/z (% Abundance): 396(M+; 27); 205(100). 
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Example 25: 1-(benzofb)th?ot^en-3-vR-3-r4-(4-fluoro-2-methoxv^ hydrochloride. (VN- 

222F=) 

C00821 

M.p.: 109-1 ire. 

IR (cm-^): 3425 (m. OH); 1246 (mf. Ar<>') 

^H-NMR (CDOa 200 MHz) 6 (ppm): 2.08 (dd, 1H. CO-CH2); 2.43 (s, 3H, CH3); 2.65-2.88 (m, 6K (CH2)3-N); 3.14 
(s.a. 4H, (CH2)2-N-Ar); 3.85 (s. 3H, OCH3); 5.29 (i 1H, CHOH); 6.70 (s.a. 1H, OH); 6.83-7.08 (m, 4H. benzene); 
7.15 (dd. 1 H, He); 8.21 (d, 1 H, H7); 8.60 (d. 1 H. H4); 9.23 (s. 1 H, Hg) 

EM-DIP (70 eV) m/z (% Abundance): 396{M*; 27); 205(100) 
Example 26: 1>(b6nzorbTtNoDhen-3-v[)-3-r4-f2-hvdroxvphenvl>pipe^^^ (VN-222H) 
[0083] 

M.p.: 109-11 rC. 

IR (cm-^): 3220 (m. OH); 1243 (mf, Ar-O-) 

^H-NMR (CDCI3 200 MHz) 5 (ppm): 2.04-2.16 (m, 2H, CHOH-Chy; 2. 65-2:83 (m, 6H, (CH2)3-N); 2.97 ft 
4H.(CH2)2-N-Ar); 5.36 (dd, 1H, CHOH); 6.70 (s.a. 1H, OH); 6.83-7.19 (m, 4H, benzene); 7.30-7.41 (m, 2H, H5 + 
Hg); 7.44 (S» 1 H, Hg); 7.78-7.89 (m, 2H, H4 + H7) 

EM-DIP (70 eV) m/z (% Abundance): 368(M+; 6.8); 120(1 00) 
Example 27: l-fl3enzofblthioDh6n-3-vn-3 -r4-f4-chloroDhenvOplper^ (VN-2225) 
[0084} 

M.p.: 148-150*C. 

IR (cm-^): 3150 (m. OH); 1230 (mf. Ar-O-) 

^H-NMR (CDCI3 200 MHz) 6 (ppm): 1.99 (t 2H, GHOH-CHg); 2.52-2.70 (m. 6H. (CH2)3-N); 3.10 (t 4K (CH2)2-N- 
Ar): 5.23 (t, 1H, CHOH); 6.72 (d. 2H, Hgs + He"): 7.11 (d, 2H. H3-I-H4.); 7.25 (d. 2H, Hs+Hg); 7.32 (s, IN, Hg); 7.67- 
7.78 (m, 2H. H4+H7) 

EM-DIP (70 eV) m/z {% Abundance): 386(M+, 38); 209(100). 
Example 28: 3^4-r2-chlorop h6nvnptperazin-1-vn-1-fthlophen-3-vltoropan-1^ (VN-2120) 
[0085] 

Mp.: 125-126'*C 

IR (cm-^): 3243 (m. OH). 

^H-NMR (CDCI3 200 MHz) 5 (ppm): 1.93-2.03 (m. 2H, CH2-GHOH); 2.67-2.93 (m, 6H, (CH2)3-N); 3.t0 (t 4H, 
(CH2)2-N-Ar); 5.03 (dd. 1H, CHOH); 6.93-7.37 (m, 7H. Ar-H). 

EM-DIP (70 eV) m/2 (% Abundance): 336 (M+; 13); 209 (100). 
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Example 29: 344-r2-mgftQxvDh6iwtto'Deiazin-1-vlV1-fthi^^ rVN-2122y 
[0086] 

M.p.: ISa-ISS'^C 

IR (cm-^): 3414 (t OH): 1243 (f. Ar-O). 

^H-NMR (CDCI3 200 MHz) 5 (ppm): 2.07- 2 14 (m. 2H. CH2-CHOH); 3.14 (s. 6H, (CHgja-N); 3.48 (t, 4H, (CH^-N- 
Ar); 3.78 ft 3H, OCH3); 4.72 (dd, 1H, CHOH); 6.95 (d, 4H, benzene); 7.13 (A 1h, H4); 7.36 (d, 1H. Hg); 7.49 (dd, 
IKHs). ■' 

EM-DIP (70 eV) m/z (% Abundance): 332(ivr; 35); 205(100). 
Example 30 : 3-f4-(4K:hlorophenynpiperazin-1-vf|-1-(thtODhen-3-vl)Dropan-1-ol. (VN-212S) 
[00871 

M.pl: 140-142'C 

IR (cm-^): 3277 (m, OH); 809 (m, p-subsBtution). 

^H-NMR (CDCI3 200 MHz) 6 (ppm): 1.93-1.99 (m, 2H, CH2-CHOH); 2.57-2.80 (m. 6H, (CH2)3-N); 3.18 (t, 4H, 
(CH2)2-N-Ar): 5.02 (dd. 1H, CHOH); 6.82 (d, 2H. H3, H5); 7.03 (d- 1H. H4); 7.20 (d* 2H. Hg-.Hg'); 7 26-7.30 (m, 2H. 
H2, H5). 

EM-DIP (70 eV) nVz (% Abundance): 336 (M+;14); 209 (100) 
Example 31: 344-(2-methoxvDhenvnDiperazin-1-vn-1-fthtophen-2- (VISI-2022) 
[00881 

M.p.: 127-128*»C. 

IR (cm"'): 3342 (t OH); 1263 (f. Ar-O). 

^H-NMR (CDCI3 200 MHz) 6 (ppm): 2.22 (s, 2K GH2-CHOH); 3.18 (s, 6H, (GH2)3-N); 3.50 (t 4H, (CH2)2-W-Ar); 
3.79 (s. 3H, OCH3): 4.93 (dd. 1 H. CHOhfl; 6.90-7.01 (m. 6H, benzene + H3+ H4); 7.42 (d. 1 H; H5). 

EM-DIP (70 eV) m/z (% Abundance): 332(M+; 53); 205(100). 
Example 32: 1-f2.5-dimethyrthiophen-3-yl)-3-f4-(2-methoxvphenvnpiperazin-1-yl]pro^ hydrochloride. (VN-2522) 
[00691 

M.Pl: 158»C. 

IR (cm-^): 3371 (f, OH); 1260 (f. Ar-O). 

^H-NMR (CCDI3 200 MHz) 6 (ppm): 1.90-2.07 (m, 2H, CHg-CHOH); 2.35 (s. 3Hi CH3-C5); 2.39 (s, 3H; CH3-C2); 
2.58-3.00 (m, 6H. (CH2)3-N); 3.13 (s.a, 4H. (CH2)2-N-Ar); 3.86 (s, 3H, OCH3); 4.92 (dd. 1H, CHOH); 6.71 (s, 1H, 
H4); 6.84-7.01 (m. 4K benzene). 

EM-DIP (70 eV) mtz (% Abundance): 360(M+; 61.7); 205(100) 
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Example 33: 1-(2.5-dimethvfthidDHen«3-^^^^^ (VN-252H) 
[0090] 

M.Pl:117*»C. 

IR (cm-^): 3332 (f. OH); 1251 (f. Ar-O). 

^H-NMR (CDCI3 200 MHz) 6 (ppm): 1.61-2.03 {m, 2H, CHg-CHOH); 2.29 (s, 3H, CH3-C5); 2.33 (s, 3K CH3-C2); 
2:56-2.80 (m. 6H, (CH^-N); 2.87 (t. 4H. (CH2)2-N-Ar); 4.86 (dd, 1H, CHOH); 5.30 (s.a.. 2H, Alk-Orti-Ar-OH); 6.65 
(s, 1H, H4); 6.76-7.19 (m, 4K benzene). 

EM-DIP (70 eV) m/z (% Abundance): 346(M\ 46); 191(100). 

Example 34: 1-<5-methvtthioDhen-2-vn-3-r4-(i2-methaxy^^ fVN-2322) 

[00911 

M.Pl:142°C 

IR (cm-^): 3394 (f. OH): 1243 (f. Ar-O). 

^H-NMR (CDGI3 200 MHz) 6 (ppm): 1 .80-1 .95 (m, 2H. CH2-CHOH): 2.40 (s, 3H. CH3); 2.95 (s. 6H, (CH^z-M); 3.35 
(s, 4H. {GH2)2-N-Ar); 3.77 (s, 3H. OCH3); 4.78 (dd. 1H, CHOH); 5.68 (s.a.. 1H. OH); 6.62 (d, 1H, H4); 6.70 (d. 1H, 
H3); 6.88-6.92 (m. 4H. benzene). 

EM-DIP (70 eV) m/z (% Abundance): 346{M*; 100); 205(92) 
Example 35: 1-f3.5<fime1hvlbenzon3TthioDhen-2>vn-3-r4-f2-methoxvp^ prooan^l-oi (VN-7122> 

[0092] 

M.p.: 79-80'*G. 

IR 0<Br) (cm-^): 3415 (t OH); 1499 (m, G-N); 1240 (m. C-O). 

^H-NMR (DMSO-de. 200 MHz) 6:1.77-1.97 (m, 2K CHOH-CH2); 2.29 (s/3H, GH3(C5); 2.42 (s. 3H, GH3{G3); 2.44- 
2.52 (aa., 6H, (CH2)3-N); 2.88-3.12 (s.a.. 4H, (CH2)2-N-Ar; 3.75 (s, 3H, GH3O); 5.12-5.20 (s.a., 1H, GHOH); 5.80- 
5.92 (s.a, IN, OH); 6.85 (d, 4H. benzene); 7.15 (d. 1H, Hg); 7.45 (s, 1H, H4); 7.7 (d, 1H. H7). 

EM-DIP (70 eV) m/z (% Abundance): 410(M+,76); 200(100); 148(16). 
Example 36: 1->(3-methylbenzofbTthiophen-2-vlV3"r4-f2-me1hoxvphenyl)plp6razln-1-yny (VN-7022) 
[0093] 

M.p.: 145-147«G 

IR (KBr) (cm-^): 3405 (m, OH); 1498 (m, C-N). 

^H-NMR (DMSO-de. 200 MHz) 6:1.82-1.95 (m, 2H. CHOH-CH2); 2.33 (s, 3H, GHs-Ar); 2.38-2.52 (s.a.. 6H, (CH^^- 
N); 2.90-3.05 (s.a.. 4H. (GH2)2-N-Ar) 3.75 (s, 3H. CH3O); 5.12-5.20 (s.a.. 1H. CHOH); 5:91 (s. 1H, OH); 6.90 (d, 
4H. benzene); 7.26-7.40 (m. 2H, H6+H5); 7.69(d, 1H. H4); 7.88 (d, 1H, H7). 

EM-DIP (70 eV) m/z (% Abundance): 396(M+.68); 219(41); 205(100);134 (31). 
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Example 37: 1-^3-melh>rfben2onj1thiOi3hen-2-vtV3-r4-f2-hvd^ fVNi-7Q2H> 
[00941 

M.p.: 149-151*0 

IR (KBr) (cm-^): 3398 (m, OH); 1490 (f, C-N). 

^H-NMR (DMSO-cle, 200 MHz): 1.79-1.96 (m. 2H, CHOH-CHg); 2.34 (s, 3H. OH3); 2.43-2.57 (aa. 6H, (CH^^-hQ; 
2.90.3.12 (s.a. 4H, (CH2)2-N-Ar); 5.19 (t 1H, OHOH); 6.66-6.87 (m, 5H. benzene + OH); 7.27-7.41 (m, 2K 
H6+H5); 7.70 (d, 1H, H4); 7.90 (d, 1H, H7). 

EM-DIP (70 eV) m/z (% Abundance): 382(M^77); 134(100); 120(79). 
Example 38: 1-f3-mgthytthiophen-2-vp-3-f4-(2-nriethoxvphenvt)piDei^ln-1-vnp^ (VN-2722> 
[00951 

M.p.:91-93*G 

IR (KBr) (cm'^): 3413 (f, OH); 1594 (t C-N). 

^H-NMR (COaa, 200 MHz) 6:1 .81-2.00 (m. 2H, GHOH-CH2); 2.18 (s. 3H, CH3); 2.68-2.92 (m, 6H. (CH2)3-N); 3.1 1- 
3.14 (s.a., 4H. (Chyg-N-Ar); 5.15-5.25 (n% 1 H, OHOH); 6.76 (d, 1H. H4); 6.87-7.05 (m, 4H. benzene); 7.1 1 (d, 1H, 

H5). 

EM-DIP (70 eV) m/z (% Abundance): 346(M\85); 205(100); 150(65); 125(60). 
PROCESSS OF SYTSTTHESIS OF FORMULA PRODUCTS 

Example 39: 1-a3enzorbHhfophen-3-yr)-3-f4-(2-methoxvphenvnpipeM rVN-2282) 
[00961 0.5 g Of 1-(benzop3lthiophen-3-yl)-3-[4-(2-methoxyphenyl)pipe^^ 

10"^ nfK>les) in 20 ml of EtOH and 0.5 g of hydroxylamine hydrochloride (7.19 x 10'^ moles) were refluxed for 1.5 hours. 
At the end of this time* the reaction was rendered basic with NaOH dissolved in EtOH and hfeO and was allowed to react 
1 hour under reflux. H2O was added to the medium, the excess EtOH was removed in the rotary evaporator and the 
aqueous phase was extracted with AcQEt. The organic phase was washed with H2P, was dried over Na2S04 and the 
solvent was removed. The product was purified with a silica cotimin of using AcOEl/hexane as motile phasa The E 
isomer of the oxime was prepared in this w^. Yield: 60%. . — 

Mlpi: 191*C 

IR (cm'i): 3426 (t OH): 1242 (nrrt Ar-O) 

^H-NMR (CDCI3 200 MHz) 6 (ppm): 2.60 (aa., 6H, (CH2)3rN); 2.95-3.16 (m, 6H, {CHshK CH2NOH); 3.77 (s, 3H. 
OCH3) 6.87-6.^ {m. 4H, benzene); 7.40-7.43 (m. 2H. Hg+He); 8.01 (dd, IH.H7); 8.10 (a 1H, Hg); 8.57 (dd, 1H. H4): 
11.31 (s, IK OH) 

EM-DIP (70 eV) m/z (% Abundance): 395(M+; 4. 1); 379(5.4); 205 (100) 
Example 40: 1-(2.5-dimethvlthiophen-3-vlV3-f4-f2-methQxv-DhenvttoHa ^ Z^me. fVN-2582A> 

[0097] A mixture of 1.02 g of 1-(2,5-dimethylthiophen-3-yO-3-[4-(2-methoxyphenyl)piperazin-1-yl]propan-1-one 
hydrochloride (3.04 x 10"^ moles) and 1.2 g of hydroxylamine hydrochloride were heated with ethanoi (30 ml) under 
reflux for 1.5 houra after which the reaction was rendered: basic with NaOH dissolved in EtOH-H20. The reaction was 
allowed to cool, was diluted with HgO and the solvent was removed in the rotary evaporator. The product was obtained 
by silica gel column chromatography eluting with AcOEt/hexane (1:1). 
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z ISOMER 
[0098] 

Rf.:126*C. 

IR {cm-^):3350 (d. OH); 1594 (d. C=N); 1241 (f, Ar-O). 

^H-NMR (DMSO-de 200 MHz) 6 (ppm): 2.37-2.50 (m, 6H, (CH2)3-N); 2.40 (s, SK CH3-C5); 2.44 (s, 3H, CH3-C2); 
2.79 (t 2H, CH2-CNOH); 2.93 (s, {CH2)2-N-Ar): 3.76 (s, 3H, OCHg); 6.30 (s, 1H, H3); 6.87-6.92 (m. 4H, benzene); 
10.97(8. 1H. OH). 

EM-DIP (70 eNO m/2 (% /toundance): 373(M+; 6.2); 205(100). 

Example 41: 1-{2.5<limethyt!h!cyhen-3-vl)>3-f4-(2-nf^ ^ E^cadme fVN-2582By 

[0099] Following the process described in the pr»/ious Example and eluting the silica gel column with AcOEt/hex- 
ane (1 :1) a second fraction was obtained, containing the product con^esponding to the E isomer. 

5 I3QMER 

[0100] 

M.p.:144*»C. 

IR (cm-^):3278 (mf. OH); 1613 (f. C=N); 1266 (m, Ar-O). 

^H-NMR (DMSO-de 200 MHz) 6 (ppm): 2.08-2.44 (m. 6H. (CH2)3-N); 2.98 (t, 2H. GH2-CNOH); 3.19-3.57 (m, 
(CH2)2-N-Ar); 3.80 (s, 3H. OCH3); 6.63 (s, 1H, H3); 6.91-7.00 (m. 4H; benzene); 11.53 (s, 1H, OH). 

EM-DIP (70 eV) m/z (% Abundance): 373(M+; 7.5); 205(100). 

Example 42: 1-(3-methylthioph6n-2-vn-3-r4-r2-m6thODQ^henyl)pipera2in-1-ynprop^ Z-oxime fVKi-2382A) 

[0101] 1 g of the product obtained in Example 13 was reacted in 25 ml off EtOH with 1 g of hydroxyfamine hydro- 
chloride for 1.5 hours after which the reaction was rendered t>asic with NaOH dissolved In EtOH and H2P. Refluxing 
continued for a further half-hour. The reaction was cooled, HgO was added, the excess EtOH was removed in the rotary 
eN/aporator and the residue was extracted with AcOEt. The organic phase was washed with water, was dried over 
Na2S04. By silica gel column chromatography and eluting with CHgaa/MeOH (9:1), a first fraction was obtained, con- ' 
taining the product in the form of the Z isomer. 

M.p,: 180-182«C. 

IR (cm-^): 1593 (d, 0=N). 

^H-NMR (DMSO-de 200 MHz) 5 (ppm): 2.37 (s, 3H, CH3); 2.65-2.73 (m, 6H. (CH2)3-N); 2 92 (dd; 2H, CH2-CNOH); 
3.06 (s. 4H, (CH2)2-N-Ar); 3.80 (s» 3H, OCH3); 6.78 (d. 1 H. H4); 6.90-6.94 (m, 4H. benzene); 7.17 (d, 1 H. H3); 1 1.15 
(s. IH.OH). 

EM-DIP (70 eV) m/z (% Abundance): 342(M+; 27); 205(100). 

Example 43: 1-(3-methylth iophen-2-vO-3-f4-(2HTriethaxvDhenvitotDerazin-1-vnDroro E-oxime. n/N'2382B> 

[0102] Following the process described in the previous Example and eluting the chromatography column with 
CH2Cl2/MeOH (9:1), a second fraction was obtained, containing the product in the form of the E isomer. 

M.p.: 171-173*0 
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IR (cm-^): 1620 (d, C=IM); 1246 (f, Ar-O). 

^H-NMR (DMSO-de 200 MHz) d (ppm): 2,48 (s, 3H, CH3); 2.81-2.89 (m, 6H, (CH2)3-N); 2.98 (dd; 2H, CHg-CNOH); 
3.17 (s. 4H, (CH2)2-N-Ar): 3.86 (s, 3H, OCH3); 6.91-6.95 (m, 4H, benzene + H4); 7.38 (d, 1H, H3); 1 1.56 (s, IK 
OH). 

EM-DIP P'O eV) tn/z (% Abundance): 342(M^; 52): 205(100). 

[OlOSg Following a process similar to the one descrbed in Example 41 and starting out from tiie corresponding, 
Intone, the products listed bekwir were prepared. 

Example 44: 3-f4-f2■methoxvphenvl)pii>era2^n-1-vl^1-fthk)Dh^^ dihvdrate dihvd rochloride E Z> 

oxime. (VN-2182) 

[01041 

M.p:144-146»C. 

IR (Ofn-^): 3416 (mf, OH): 16t1 (d, C=N): 1268 (f, Ar-O). 

^H-NMR (DMSO-dg 200 MHz) 6 (ppm): 3.12-3.26 (m, 6H. (CH2)3-N): 2.39-3.68 (m. 6H. CHgCO, (CH^^^-Ar); 6.95- 
7.00 (m. 4H. benzene): 7.45 (d: 1 H. H4): 7.60 (d. 1 H, H5): 8.1 6 (s, 1 H, Kfe): 1 1 .50 (s. 0,5 H. OH Z isomer): 11 :60 (s. 
0,5H, OH E isomer). 

EM-DIP (70 eV) m/z (% Abundance): 345{M+, 11): 328(27): 205(100). 

Example 45: 1-(3.5-dimelhvtoenzonafthiophen-2-vn-3-r4-f2Hfneth oxvDhe^ oxime.(VN- 
7182) 

[01051 

M.p.: 72-74*»C. 

IR (KBr) (cm-^): 3421 (f, N-OH): 1450 (m, G-N). ' 

^H-NMR (DMSO-dg. 200 MHz) 6: 2.42-2.63 (s.a.. 14H, (CH2)3-N + 2CH3[3+5I + CH2CH2NOH): 2.80-2.98 (s.a.. 4K 
CH2)2N): 3.73 (s, 3K CH3O-): 6.88 (d, 4H, benzene): 7.19 (d, 1H, Hg): 7.57 {5» 1H. H4): 7.71-7.80 (m, 1 H. H7): 
t1.4^11.8(s.a., 1 H.OH). 

EM-DIP (70 eV) vn/z (% Abundance): 425(M^2): 407(6): 205(100). 
Example 46: 1 f3-methyibenzofblthiophen-2-vl>-3r^-(2-m6thoxy phenvl)piperazin-1-vnpr (VN^ 7082) 

[01061 

M.p.: 82-84*0. 

IR (KBr) (cm-^): 3652 (p, ISI-OH): 1498 (f, G-N). 

^H-NMR (DMSO-de, 200 MHz) 6: 2.48-2.62 (s.a.. 14H. (CH2)3-N-CH3 + GHgNOH ): 2.85- 3.03 (s.a.. 4H. (CH2)2N): 
3.77 (s, 3H, CH3O); 6.85-7.02 (d, 4H. benzene); 7.35-7.50 (m, 2K Hg+He): 7.79-7.85 (m, IH, H4): 7.90-7 99 (m, 
1 H. H7): 1 1 .52-1 1 .82 (s.a.. 1 H. OH) 

EM-DIP (70 eV) m/z (% Abundance): 409(M+, 13): 393(25); 205(1 00). 
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PROCESS OF SYNTHESIS OF PRODUCTS OF FORMULA (Jd) 

Example 47: 3-r4-(2-methoxvDheiTvnDfoeraziri-1-vi1-0-^ axime. fVISI-218Pi2> 

5 1. 0-propythyclraxytanfiing 

[0107] 10 g of N-hydroxyphthalimide (60.0 x 10'^ moles) and 6.0 g of .K2CQ3 (40.0 x 10~^ moles) were stirred in an 
N-methyl-2-pyrroHdone medium (164 ml) In a 500 ml three-mouthed flask under an N2 atmosphere, at room tempera- 
ture, for 6 hours and thereafter 1 1.73 g of 1 -bromopropane (57.0 x 1 0"^ nrK)les) were added. After the additiofi; the tem- 
10 perature was raised to 50''C and held at this level for 15 hours* the reaction mass was cooled and a precipitate was 
collected, was w^hed with cold EtOH. In this way, the N-(Oi3ropyl)phthaiimide was obtained, which was ref luxed under 
EtOH (85 ml) with 2.16 ml of hydrazine hydkrate (43 x 10~^ moles) for 30 minutes. Thareaction was ched^ liy TLG unlit 
the starting product was no longer visible. The mass was cooled and H2O was added, whereby the Oixopylhycfincncy- 
lamine precipitated out. Yield: 75%. 

IS 

2. 3-r4-f2'methoxvDhenvnDiDerazin-1-vn-0-(n-propyl )-1-(thiophen-3-yl)propan-1-on6oxim6 

[0108] 0. 5g of 3-t4-(2- methaxyphenyOpiperazin-1-yQ-1-<thiophen-3-yl)propan-lK^ (1.36x 10"^ nrioies) and 0.10 
g of O-propylhydrcocylamine (1.36 x 10"® moles) were refluxed for 1.5 hours in 15 ntf of EtOH after which the medium 
20 was rendered basic with NaOH dissolved in EtOH and H2O. The reflux was mairrtained and the appearance of a new 
product was observed In TLG. After cooling the reaction and adding K^O, the excess EtOH was removed in the rotary 
evaporator. The resulting aqueous phase was extracted with AcOEt and this was washed with H2O, and a saturated 
solution of NaCI, was dried over Na2S04 and the solvent was removed. The residue was introduced into a siHca column 
using AcOEt/hewie as mobile phase. The product was extracted therefrom in the form of oil. Yield: 22%. 

IR (cm-^): 1594 (f. C=N); 1 240 (f. Ar-O). 

^H-NMR (GDCI3 200 MHz) 6 (ppm): 0.90 (t. 3H, CHg-CHg); 1.65 (m, 2H. CF^-GHs); 2.57-^89 (m, 6H, {CH^- 
N)2.86-2.94 (m, 2H, CNOH-CHg); 3.05 (s. 4H, (CH2)2N-Ar): 3.79 (s, 3H, OCH3): 4.04 (t 2H. O-CH2-CH3); 6.76- 
30 6.96 (m, 4H, benzene): 7.1 9-7.22 (m. 1 H, H4); 7.37-7.42 (m, 2H, H2 + H^. 

EM-DIP (70 eV) m/z (% Abundance): 387{M+. 4.3); 205(100). 

Examole 48: 0-6thvt^-r4-f2HnethQxyphenyl)plperazln-1-yn-Hthiophenyl)pr opan^1 (VN>218E2> 

35 

[0109} Following the process described in the previous Example, starting from the product obtained b E)»mpliB 7 
curid re^rig it with O^ethyl hydroxylannne, the desired product is ob^^ 

IR (cm-^): 1612 (d, C=0); 1254 (f, Ar-O). 

40 

^H-NMR (DMSO-de 200 MHz) 6 (ppm): 1.31 (t 3H, CH2-CH3); 2.62-2.65 (m, 6H, (CH2)3-N) 2.92-3.00 (m, 2H. 
GH2G-N-O); 3.12 (s, 4H. (GH2)2N-Ar); 3.86 (s. 3H. OCH3): 4.21 (c, 2H, O-CH^-OHa); 6.84-7.00 (m, 4H, benzene); 
7.26-7.31 (m, 1H. H4); 7.42-7.48 (m. 2H, H2+H5). 



45 EM-DIP (70 eV) m/z (% Abundance): 373(M+; 7.7); 328(1 .2); 205 (100). 
PRQCSSSES QF SYNTHESIS QF PRQPUCTS QF FORMULA (le) 



Meth<tfA 

so 

Example 49: 3-r4-(2^rTiethbxvphenvnDiDerazin-1-vn-1-(thioDhen-3-v n-1-(1-nai^ hydrochloride. rVN- 

2142) 

[0110] A mixture of 0.8 g of 3-[4-(2-methaxyphenyl)piperazln-1-yQ-1-(thiophen-3-yOpropan-1-ol, prepared as 
ss described in Example 29. and 0.06 g of NaH (2.4 x 10'^ moles) in 20 ml of dimethylacetamide was heated under stinring 
at 70°G for 1 .5 hours until the salt was fbrnied. At the end of this time. 0.35 g. 0.26 wH, of 1-fluoronaphthalene (2.4 x 10' 
^ moles) were added. The reaction was held at 105''G for 8 hours. After this time the reaction was allowed to cool. HgO 
was added and it was extracted with ether, the organic phases being washed with H2O. The solvent was removed to 
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dryness and an oily residua was obtained which was purified in siiica column using AcOEI/hexane (1:1) as mobile 
phasa The hydrochtoride was precipitated in acetone/HCI(c). >^ 

M.p.:86 - 88«C. 

IR (cm'^): 1239 (mf, C-O). 

^,H-NMR (DMSO-dg 200 MHz) 6 (ppm): 2.59-2.66 (m, 2H. CHa-C); 3.04-3.60 (m. 10H, CHg); 5.81-6.86 (dd, IH, 
CH): 6.92-7.08 (m. 4H, benzene); 7.1^7.55 (nr», 7H. naphthalene); 7.58 (s; IH, Hg); 7.83^7.86 (dd^ IH H4); 833- 
8.36(dd, IH. H5). , 

EM-DIP (70 eV) m/z {% Abundance): 468(M+; 4); 205(100); 190(15). 

Example 50; 3-f4-(2-nriethoxvphenvl)p|perazin-1-vn-1-(thiophen-3^vn-1-fp-tr^ hydrot^io^ 
ride. (VN-2132) 

[Dili] Following the process described in the previous Example and using p-fluorobenzotrifluoromethyl in stead of 
p-f hjoronaphthalene, the desired product was obtained^ which was precipitated in the form of hydrochloride with ace- 
tone/HCI. 

M.p:: 143-144'^C 

IR (cm-^): 1251 (f. C-O). 

^H-NMR (DMSOKte 200 MHz) 6 (ppm): 2.49 (m, 2H, CH2,C); 3.09-3.60 (m, 10H. CHg); 5.72-5.79 (dd, IH, CH); 
6.89-7.02 (m, 4H. benzene); 7.12-7.19 (m. 3H. thiophene); 7.55-7.63 (m. 4H, p-substltution). 

EM-DIP (70 eV) m/z (% Abundance): 476(M*; 25); 219(28); 205(100); 190(32). 

Example 51 : 3-f4-<2-methoxvphenvl)piperazin-1 -vil-1-(thioDhen-2-vi)-1 -(1 -naphthvloxvtoropane dihvdrochioride. (VN- 
2042^ 

[0112] Following the process described In Example 49 and using as starting product the compound obtained in 
Example 31 the desired product was obtained. 

IR (cm*^): 1244 (mf, C-O). 

^H-NMR (DMSO-ds 200 MHz) 6 (ppm): 2.71 (m. 2H, CHg-C); 3.14 (m, 6H, (CH2)3-N); 3 37-3:53 (m, 4K ICH^^ 
Ar); 5.08 (dd, IH, CHOH); 6.92-7.56 (m, 13H, 7H naphthalene 4- 4H benzene 2H thiophene); 8.16-8.20 (dd, IH: 

H5). 

EM-DIP (70 eV) m/z (% Abundance): 458(M+; 5); 205(18); 190(12). 
Methods 

Example 52: 3-f4-(2-methQxvphenvnpfoerazln-1-vn-1-fthioDhen-3-vl)-1-(3.4Hrnethyle 

am) 

[0113] To a suspension cooled to 0**C of 1 .6 g of 3-[4-(2-melhoxyphenyl)plperazin-1-yfl-1-(thiophen^-yl)-propan-1- 
ol (3.6x10'^ moles), prepared as described iri Example 29. and 1.7g K2CO3 (12.10"^ ml) in 20 n^ of dry acetone, were 
added dropwise 1,4 g, (1 ml) of mesyl chloride (12 x 10"^ moles) with stimng over a period of 10 minutes. The mixture 
was held under stirring for 24 hours at a temperature ranging from 0 to 4**C. in the absence of light. After this time, H2O 
was added and the mass was extracted with chloroform. The organic phases were washed with H2O and were dri^ 
over Na2S04. The solvent was removed to dryness and an oil was obtained corresponding to the mesylated derivative 
and was used directly in the following reaction without being identified: To a solution of 0.1 1 g of NaOH (2.82 x 10"^ 
moles) in 7 rrtf of EtOH were added a room temperature 0.52 g of 3,4-methylenedioxyphenol (3.8 x lOr^ moles). After 
10 minutes, a solution of 1.2 g of the mesylated derivative (2.82 x 10'^ moles) dissolved in 7 mi of EtOH was added 
dropwise. The mixture was left under stining at room temperature for 4 days. After this time, water was added and it 
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was extracted with chloroform: THe organic phases were washed with I-I2O and were dried over Na2S04. The solvent 
was removed by concentration to dryness and an oily residue was obtained, which Was purified in sifica column with 
AcOEt/hexane (1:1) as mobile phasa Yield: 2%. 

M.p.: 175-177*0. 
IR(cm-^):1239 (f. C-O). 

^H-NMR (CDCI3 200 I^Hz) 6 (ppm): 2.44-2.55 (m, 2H. CH2-CHOH); 2.79-2.91 (m. 6H. {CH2)3-N; 3.44-3.54 (m, 4H. 
(CH2)2-N-Ar); 5.83-5.92 (m, 3H. CHOH+CH2-O); 6.44-6.53 (m. 3H. 3,4-methylenec6oxyphenoxy); 6.86-7.27 (m. 
7H, 4H benzene^^H thiophene). 

EM-DIP (70 eV) m^ ^ Abundance): 205(79); 136(54). 

PROCESSES OF SYNTHESIS OF PRODUCTS OF FORMULA m 

Example 53: 1-<2:5-diniethylthioph6n-3-vlV3-r4-r2-ni6th6xvc>he^ N- jsoproDvltarbanfiate 

f VN-255g ) 

[0114] 1.67 g of 1-(2.5<Jimethy!thiophen-3-yt)-3-[4-(2-methoxyphenyOpipera2in-1-y^ (3.24 x 10"^ 

moles), prepared as described in Example 32, were reacted in 20 ml of dry dioxane at room temperature with 0.5 ml of 
isopropylisocyanate for 4 days (on the second day a further 0.5 ml of isocyanate was added). The reaction was followed 
by TLC. H2O was added to the reaction mass, H was extracted with AcOEt. the organic phase was washed with HgO. 
was dried over Na2S04 and the solvent was removed. The product was purified In a silica column using AcOEt/hexane 
as mobile phase. The desired product was obtained in the form of an oil. Yield: 1 0%. 

IR (cm-^): 3333 (m, NH); 1713 (f. C=0); 1240 (mf, ArO). 

^ H-ISIMR (DMSO-dg 200 MHz) 6 (ppm): 1 .06 (d, 6K (CH^g-CH); 1 .79-2.1 7 (m. 2H, CHg-CHO-R); 2.32 (s, 3H, CH3- 
C5) 2.35 (s. 3H. CH3-C2): 2.56 (m. 6H. (CH2)3-N); 3.03 (t 4H, (CH2)2-N-Ar); 3.66-3.79 (m, 1 H, CH-(Me)2); 3.79 (s; 
3H. OCH3); 5.70 (dd. 1H. CHOR); 6.53 (s, 1H, H3); 6.77-6.93 (m, 4H, benzene). 

EM-DIP (70 eV) m/z (% Abundance): 445(M*. 3.5); 359(3); 205(100). 

Example 54; H2-methQKyphenyP-4-B-thlQphen-3-yl-3-(3-trffluQromethylph (VN-215g) 

[0115] Following the process descrit>ed in the previous Example, but starting out from the product obtained in 
Exanple 29, the desired product was obtained. 

M.p.: 98-9ya 

IR (cm-^): 3349 (mf, NH); 1688 (mf, C=0); 1263 (mf, Ar-O). 

^H-NMR (CDCI3 200 MHz) 5 (ppm): 1.12 (d. 6H, {CH3)2-CH); 1.97-2.22 (m, 2H. CH2-CHO-R); 2.41 (t. 2H, 
CHORCH2-CH2-N); 2.63 (m, 4K (CH2)2-N); 3.07 (t, 4H, {CH^-H-Ar); 3.73-3.83 (m, 1H, CH-(CH3)2; 3.83 (a. 3Hp 
OCH3); 5.84 (dd, 1 K CHOR); 6.81-6.98 (m. 4K benzene); 7.06 (d, 1 H, H^O; 7.22-7.29 (m, 2H, Hg, H5). 

EM-DIP (70 eV) m/z (% Abundance): 417(M+, 22); 331(23); 205(100). 

[0116] The results obtained in the pharmacological valuation tests for the products of the present invention are 
summarised in IWes 1^»3,4. 

Example 55: Enantiomeric resolution of the product 1-(benzo[b]thioph8n-3'yl)-3-[4-(2-methoxvphenvl)ptperazin-1-vl]- 
propm-1-9l.(VN"2222) 

[01 1 7] Chloroform (2 ml), triethylamine (538 ^1, 3.88 mmoles) and 4-dimethylaminopyridine (1 08 mg;0.88 mmoles) 
were added to each of two test tubes containing 500 mg (1 .31 mmoles) of the racemic mixture of VN-2222. These solu- 
tions were added over two flasks containing respectively 531 mg (2.88 mmoles) and 542 mg (2.94 mmoles) of (S)-(+)- 
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a-melhOKyphenytacetic acid chloiida They were allowed to react for one hour and were pooled into one flask, with the 
addition of chloroform up to 50 ml. The mixture was washed with: dilute HCI (50 ml x 3), dilute Na2C03 (50 ml x 3). sat-^ 
urated NaCI (50 ml x 2), H2O (50 ml x 2). The chloroform was removed at reduced pressure, giving an oil corresponding 
to the mixture of diastereomers (R)-VN-2222-(S)-OMM and (S)-VN-2222(S)-OMM (880 mg, 1 .66 mmoles). 
[01181 HPLC [HPLC Waters 600E; LED detector Waters 994; work station Millennium; Supeteosil LG-CN column, 
25 x 0.46 cm; mobile phase: (hexane/isopropanol+triethytamine, 90/10); flow rate: 0.7 mlAnin]: dwell time (t,) in minutes: 
8.2 diastereomer (R)-VN-2222-(S)-OMM and 9.3 diastereomer (S)-VN-2222-(S)-OMM. 

[01 19} Thereafter, the mixture of diastereomers dissolved in ethyl acetate was separated by preparative TLC using 
20 X 40 cm silica gel 60 plates. Mobile phase: TDA (Toluene, dioxane, acetic ackJ 9025:4). 1vvo bands appear at 8 cm 
(S, S) and 12 cm (R,S) (UV: 254 nrn). Ethyl acetate was added to the silica con^esponding to each diastereomer, fol- 
lowed by filtration and the solvent was roncved at reduced pressure. Both diastereomers were obtained separately: 
420 mg (0.79 mmoles) of (R.S) and 375 mg (0.71 mmoles) of (S.S). 

(R)-VN-2222-(S)-OMM: 

[0120] 

^H-NMR(CDa3, 200 MHz) 6 (ppm): 2.06-2.23 (m, 4H, CHOH-CHg + CHg-N); 2.44 (m. 4H, (CH^2'^'> 3-02 (m, 4H, 
(CH2)2N-Ar); 3.37 (s, 3H. CH3OOMM); 3.83 (s, 3H, CH3O); 4.77 (s, 1H, OMM); 6 36 (t. 1H, CHOH-OMM); 6.81- 
6.99 (m, 4H, benzene); 7.33-7.51 (m, 8H. H2 + H5 + Hg + 5H benzene OMM); 7.69-7.89 (m. 2H, H4 + H7). 

HPLC:tr:a2nrtia 

(S)-VN-2222-(S)-OMM: 

[0121] 

^H-NMR(CDCl3, 200 MHz) 6 (ppm): 2.23-2.26 (m. 2H, CHOH-CH2); 2.38-2.43 (m, 2H, CHg N); 2.59 (m, 4H, 
(CH2)2-N); 3.07 (m, 4H. {CH2)2N-Ar); 3.38 (s. 3H. CH3O-OMM); 3.84 (s, 3H, CH3O); 4.83 (s, 1 H, OMM); 6.34 (t, 
1 H, CHOH-OMM); 6.83-6.99 (m. 5H, benzene + Hg); 7.24-7.40 (m, 7H, H5 + Hg + 5H benzene OMM); 7.69-7.80 
(mm2H, H4+H7), 

HPLC: t^: 9,3 n^n 

[0122] The next step was hydrolysis under non-racemising conditions. Each of the diastereomers was dissolved in 
methanol (40 ml), an excess of K2CO3 was added, and the reaction mass was held at room temperature under constant 
stirring for 5 hours The K2CO3 was removed by filtration, the solvent was renK>ved, water was added arid extractions 
In chloroform (3 x 50 mQ were carried out The chloroform was removed at reduced pressure, yielding 172^ mg (0^45 
mmoles) of the enantiomer (R) and 97 mg (0.25 mmoles) of the enantloiner (S). Both enantiomers have the same ^ H- 
NMR spectrum. 

VN-2222: ^H-NMR(CDGl3, 200 MHz) 6 (ppm): 2.09 (C. 2H, CHOH-CHg); 2.6-2.9 (m. 6H. (CH2)3^^; 3.1-3.3 (m. 4H, 
(CH^gN-Ar): 3.86 (s, 3H, OCH3): 5.35 (i 1H. CHOH); 7.01-7.31 (m, 4H, benzene); 7.4 (m, 2H. H5 -KHg); 7.44 (d, 
1H, H2); 7.78-7.789 (m, 2H, H4 + H7) 

HPLC: tr: 12 min. 

[0123] To determine the enantiomeric purity, each enantiomer was derived with (R)-(+)-a-methoxy-a-(trtf luorome- 
tt^Qphenytacetic acid chloride. Two vials were prepared with 5 mg (0.013 mmoles) of each enantfomer, chloroform (2 
ml), triethylamine (6 »il, 0.039 mmoles) and 4-cfimethylanrtt'nopyridine (2 mg, 0.01& mmoles). Iwo solutfons were 
obtained, which were added over each of the flasks containing the (R)-(+)-a-mettTOxy-a-(trifluoromethyl)phenylacetic 
acid chloride (2 ml of hexane, N, N-dimethylformamide (4 ^tl. 0,05 mmoles) and oxalyl chloride (19 |il, 0,20 mmoles) 
were added to two vials containing (R)-{+)-a-methoxy-a-(trifluoromethyOphenylacetic add (10 mg, 0,043 mmoles), 
were left to react for one hour, were filtered and the solvent was removed, yiekiing the chloride of the acid, 7, 1 mg (0.03 
mmoles) and 7.0 mg (0.03 mmoles), respectively). Both flasks were allowed to rest for one hour, followed t>y the addi^ 
tion of 10 ml of chloroform. They were washed with: dilute HCI (10 ml x 3), dilute Na2C03 (10 ml x 3), saturated NaCI 
(10 ml X 2), H2O (10 ml x 2). The chloroform was removed, yielding in each case an oil conesponding to each of the 
diastereomers: (1 R)-1 -(benzo[b]thiophen-3-yl)-3-[4-(2-methoxyphenyl)p¥>erazin-1 -yl]propyl-(2R)-3.3,3-trffluoro-2- 
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methOKy'2-phenylacetate, 4.2 mg (0.007 mmoles). and (1S)-1-(benzo[b]thiophen-3-yO-3-[4-(2HfTiethoKyphe^ 
azin-1-yQ3ropyl-(2R)-3,3,3-triflubro-2HfnethQ^ 4 mg (0.007 mmoles). 

(R)-VN-2222-(R)-^4TPA: 
101241 

^H-NMR(CDCl3, 200 MHz) 6 (ppm): 2.1d-2;48 (m. 4H, CHOH-CHg + CHg-N): 2.52 (m. 4K (CH2)2-N); 3.01 (m. 4H, 
(CH2)2-N-Ar); 3.47 (c. 3H, CH3OMTPA); 3.84(s, 3H. CH3O); 6.49 (t, 1H. CHOH-MTPA); 6.77-7.01 (m, 4H, ben- 
zene); 7.15-7.37 (m, 8H, 1^ H5 + Hg + 5H benzene MTPA); 7.73-7.82 (m. 2H, H4 + 

HPLC:tr:0.3mln. 

(S)-VN-2222-{R)-MTPA: 

[0125] 

^H-NMR(CDCl3. 200 MHz) 5 (ppm): 2.10-2.48 (m, 4H, CHOH-CH2 + CHg-N); 2.52 (m, 4K (Cl^-N); 3.01 (m. 4H, 
(CH2)2-N-Ar); 3.35 (c. 3H, CH3O-MTPA); 3.84 (s. 3H, CH3O); 6.44 (i 1 H. CHOH-MTPA); 6.77-7.01 (m, 4H. ben- 
zene); 7.15-7.37 (m, 8H, Hg+H^H^ + 5H benzene MTPA); 7.73-7.82 (m, 2H. H4 + H7). 

HPLC: trz 6.3 min. 

DESCRIPTION OF THE METHODS USED TO EVALUATE THE PHARMACOLOGICAL PROPERTIES 
Test for binding to 5HT^^ receptors 

[01 26] lb determine the aff inrty of the products to the 5HTi ^ receptors, binding tests were carried out, using as radi- 
oligand the agonist ^H-<lipropylaminotetraline (DPAT) fibllcwing the technique described tyf Hpyer ^ al. (Eur. J. Pharma- 
col, 118. 13-23) (1985). 

[01 27] Rat front cortex was dried and homogenised in Tris-HCI 50 mM pH 7.7 at 4**C. The resulting homogenate 
was centrifuged at 25.000 r.p.m. for 1 5 min. and the pellet obtained was resuspended in Tris-HCI and incubated at 37''C 
for 10 min. The resulting resuspension was centrifuged again and resuspended in Tris-HCI containing 4 mM of CaCI^ 
4 mM. For the t>inding test, the incubation mbcture contained the membrane suspensfon, ^H-DPAT (1 nM) and the cold 
displacer. Rapid filtration was carried out to separate the fraction bound to the receptors. 

Binding teste to the S^HT carrier 

[01 28] The rat front cortex membiane firactiori was prepared as described for the determination of the binding to the 
5-HTiA receptor& The membrane suspension was incubated for 60 min at 22''C with ^Hrparoxetine using fluoxetine as 
displacer. On completion of the incubation, the membrane fraction was separated by rapid filtration. The technique used 
is the one described by Marcusson et al. (J. Neurbchemislry. 44, 705-71 1) (1985). 

[0129] The results coined in tiiese pharmacological evaluation tests for the products of the present invention are 
summarised in Tables 1 , 2, 3, 4. 
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TABLE 1.«Thlophane derivatives subsBfarted in 3- position. 
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TABLE 2.- Benzothiophene derivatives substituted in 3- position . 
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TABLE 3.-ThioDhene derivatives substituted in 2- position. 
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TABLE 4.- BenzothiODhene derivattves substituted In 2- posltfon . 
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Claims 

1 . Thiophene and benzothiophene derivative compounds, the salts, optical isomers and polymorphs thereof, of the 
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where: 

Z is: -CO-. -CH(OR6)-. -C(NOR7)-; 
Ri Is: C^-Ce alkyi, halogen^ or -ORe; 

R2 and R3 are the same or different and stand for: H, Ci-Ce alkyI, halogen, nitre or -OR^a. or R2 and R3 
together are: -C(R8) = C(R9)= C(Rio) « C(Rii)-; 

R4 and R5 are the same or different and stand for: H, C^Os alkyl, halogen, haloalkyi, -OR12. nitro, NRi3Ri4; 
OR12: CO2R12; -SO2NR13R14; -SO2R12; SR12. cyano; -CONRi3Ri4 or R4 and R5 together form a benzene 
ring fused to the phenyl ring; with the following exceptions: [a] one of them, either R4 or R5. may not kje H, C^- 
Ce alkyl, or halogen when the other. (R5 or R4) is H, and R^, R2 and R3 stand for hydrogen. Z is - CO - and is 
attached to the 2-positk>n of the thiophene ring; and [b] R4 and R5 may not both be H or one of them halogen 
or Ci -Ce alkyi, when the ether is H and when Z is - CH(OH)- and is attached to the 2- position of the tNophene 
ring; 

Rg is: H, C^-Cg alkyl. CO2R12. -C(0)NRi3Ri4. naphthyl or phenyl optionally sut)Stituted by one or more sub- 
stituents selected from among: H, C^-Cg haloalkyl. C^-Cs alkyl, halogen, C^-Cg alkoxy, methylenedioxy. nitro, 
cyano; 

R7 is: H or Ci-Cs alkyl; 

R8> ^> ^10 ^ ^11 independent and stand for: H, O^-C^ dlM> halogen. ORi2' rii^o> cyano. 
NR13R14: -CORis; CO2R12; -SO2NR13R14; -SO2R12; SR12. -CONR13R14; 

R12 »s H. C^-Cg alkyl or phenyl; 

and Ri3 and R14 are independent and stand for: H. C^-Ce alkyl or phenyl or R^s and R14, together with the 
atom of N to which they are attached, form a 5- or 6- membered ring in which there may optfonaily be an atom 
of N, O or S; or a salt or a solvate, or a geometric isomer or an optical isomer therecrf. 



so 



The compounds of daim 1 , where Z is -GO-: 

1 -(2,5<Jimethylthiophen-3-yl^3-[4-(2-m€*hoxyphenyl)plperazin^ -yllpropan-1 -one 
1 -(benzo[b]th!ophen-3-yl)-3-[4-(2-methoxyphenyl)piperazin-1 -yQpropan-1 -one 
1 -(3.5-dimethylbenzo[blthiophen-2-yl)-3-[4-(2-methQxyphenyl)pipera2in-1 -yl]propan-1 -one 
55 3. The compounds of claim 1 , where Z is -CH(ORe)': 

1 -(benzo[blthiophen-3-y1)-3-[4-(2-melhoxyphenyl)piperazin-1 -yQpropan-l -ol 
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1 -(benzo[b]thiophen-3-yO-3-[4-(2-hydrQ)cyphenyl)piper^^ -yOpropan-1 -ol 
1 -(2.5Kiimethylthiophen-3-yl)-3-[4-(2-methoxyphenyl)pipera2in-1 -y^ 
5 1 -(3.5<iimethylbenzo[b]tl^ophen-2-yO-3-[4-(2-methoxypher^ -yl]propan-1 -d 

1 -(3-methylbenzol[b]thiophen-2-yO-344-(2-hydrQ)^ -yQpropan-l -d 

3-{4-^2-methoxyphenyOpiperazin*1-yl]-1-(thiophen^ 

4. Thecompoundsof claim 1. where Z is -CCNORy)-: 

1 -(benzo[b]th!bphen-3-yl)-3-[4-(2-methoxypherTyl)pipera2in-1 -yQpropm^ 
IS 1-((3'methyf)-thiophen'2-yt)-3-[4-(2-methoxyphei^^ 

5. The use of a compound according to any one of daims 1 to 4 for the preparation of a pharmaceutical conposition 
for the treatment of neurological disorders. 

20 6. The use of daim 5, for the preparation of a pharmaceutical composition for the treatment of anxiety and/or depres- 
sfon. 

7. A pharmaceutical conrpositlon comprising a conpound according to one of daims 1 to 4 Jn a therapeutically active 
amount for the treatment of anxiety and/or depression arKl an adequate amount of a carrier. 

25 
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